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WIRELESS COMMUNICATIONS METHOD
AND APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONSL

This application 1s a continuation of International Appli-
cation No. PCT/CN2017/108597, filed one Oct. 31, 2017,
which claims priority to Chinese Patent Application No.
201610959106.3, filed on Nov. 3, 2016, The disclosures of
the aforementioned applications are hereby incorporated by
reference 1n their entireties.

TECHNICAL FIELD

Embodiments of this application relate to the communi-
cations field, and more specifically, to a wireless communi-

cations method and apparatus.

BACKGROUND

Currently, in a known wireless communications technol-
ogy, 1f a data packet 1s transmitted 1n a TTI of 1 ms, after a
network device determines a time-frequency resource used
to transmit data (or a time-frequency resource scheduled by
the network device for or allocated by the network device to
a terminal device), such as one or more resource blocks
(RB), the network device usually selects, based on a channel
status of the terminal device and from a plurality of TBS
values that are included 1n a transport block size (TBS) table
and that correspond to the time-frequency resource, a TBS
meeting a transmission requirement of the terminal device,
and noftifies the terminal device of a modulation and coding
scheme (MCS) index corresponding to the TBS and infor-
mation about the time-frequency resource. The terminal
device determines, based on the MCS index and the infor-
mation about the time-frequency resource, a TBS of the data
packet transmitted in the TTI.

If a data packet 1s transmitted 1 a TTI less than 1 ms,
because an existing TBS table matches a 1 ms TTI length
that 1s based on a specific overhead assumption, after a
network device determines a time-frequency resource used
to transmit data, the network device usually quantizes the
time-frequency resource based on a preset quantization
coellicient (for example, any value between 0 and 1). The
network device selects, based on a channel status of a
terminal device and from a plurality of TBS values that are
included in the TBS table and that correspond to the quan-
tized time-frequency resource, a TBS meeting a transmis-
sion requirement of the terminal device, and notifies the
terminal device of an MCS 1ndex corresponding to the TBS
and 1nformation about the time-frequency resource. The
terminal device quantizes the time-frequency resource using,
the same quantization coetlicient and a same quantization
rule to obtain the quantized time-frequency resource, and
determines, based on the MCS index and the quantized
time-frequency resource, a TBS of the data packet transmit-
ted 1n the TTI less than 1 ms. Moreover, 1n the current
system, one TTI length corresponds to only one fixed
quantization coetlicient.

In the current system, the foregoing method for determin-
ing a TBS 1 a TT11 less than 1 ms 1s usually applied to a
special subframe in a TDD system. Although overheads
required by commumication such as reference signal or
control channel transmission may degrade reliability and
accuracy of communication 1in which this TBS determining
method 1s used, because the special subframe appears only
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in the TDD system and appears a maximum of twice in a 10
ms radio frame, system performance 1s not sigmificantly

allected.

With development of a communications technology, a
short transmission time interval (sTTI), to be specific, a
transmission time nterval (T'T1) whose length 1s less than
one subiframe (or 1 ms), 1s mtroduced nto a system, to
shorten a scheduling interval, meet a low-delay service
requirement, and 1mprove use experience of a user. How-
ever, 1n sTTI transmission, overheads required by commu-
nication such as reference signal or control channel trans-
mission exert non-negligible impact on TBS determining,
use of the foregoing method for determining a TBS 1n a TTI
less than 1 ms aflects communication reliability, accuracy,
and flexibility, thereby aflecting use experience of a user and
system performance.

SUMMARY

Embodiments of the present invention provide a wireless
communications method and apparatus, to improve reliabil-
ity and accuracy of wireless communication.

According to a first aspect, a wireless communication
method 1s provided. The method includes: determining, by
a terminal device, a first coeflicient, where the first coeth-
cient belongs to a first coetlicient set corresponding to a first
transmission time interval TTI, the first coellicient set
includes N coeflicients, N=2, and the N coethicients include
at least two coellicients used for uplink transmission in the
first TTI, or at least two coeflicients used for downlink
transmission in the first TTI; determining, by the terminal
device, a first transport block size TBS based on the first
coellicient; and performing, by the terminal device, wireless
communication based on the first TBS 1n the first TTI.

Two or more coetlicients used to determine a TBS are
configured for one TTI, so that a proper coellicient can be
selected based on current use of the T'T1 to determine the
TBS, and the determined TBS can correspond to a current
communication status, thereby improving reliability and
accuracy ol wireless communication.

With reference to the first aspect, 1n a first implementation
of the first aspect, the N coeflicients correspond to K
overhead ranges, K=1, each overhead range corresponds to
at least one coeflicient, there 1s at least one diflerent coel-
ficient 1n coeflicients corresponding to any two overhead
ranges, the first coeflicient 1s a coeflicient corresponding to
a lirst overhead range, the first overhead range 1s an over-
head range to which overheads of a first time-frequency
resource belong, and the first time-irequency resource 1s a
time-irequency resource used by the terminal device in the
first TTI.

With reference to the first aspect and the foregoing
implementation of the first aspect, 1n a second implementa-
tion of the first aspect, there are N overhead ranges (in other
words, K=N), and the N coeflicients are 1n a one-to-one
correspondence with the N overhead ranges.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1n a third implementa-
tion of the first aspect, the overheads of the first time-
frequency resource include at least one of the following
parameters: a quantity of resource elements REs 1n the first
time-irequency resource that are occupied by control nfor-
mation, a quantity of resource blocks RBs in the first
time-irequency resource that are occupied by the control
information, a quantity of control channel elements CCEs 1n
the first time-frequency resource that are occupied by the
control information, a quantity of REs 1n the first time-
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frequency resource that are occupied by a reference signal,
and a quantity of symbols 1n the first time-frequency
resource that are occupied by the reference signal.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1n a fourth implemen-
tation of the first aspect, when the first TTI 1s used for
downlink transmission, the overheads of the first time-
frequency resource include at least one of the following
cases: the overheads of the first time-frequency resource
include a quantity or proportion of resources in the first
time-frequency resource that are occupied by a cell-specific
reference signal CRS; the overheads of the first time-
frequency resource include a quantity or proportion of
resources 1n the first time-frequency resource that are occu-
pied by a terminal device-specific reference signal DMRS;
or the overheads of the first time-frequency resource include
a quantity or proportion of resources in the first time-
frequency resource that are occupied by a downlink control
channel.

Coetlicients used to determine a TBS are separately
configured for diflerent overhead ranges, so that the coetl-
cients can adapt to diflerent overhead cases, and the deter-
mined TBS meets a current overhead case of the TTI,
thereby further improving the reliability and the accuracy of
wireless communication.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1n a {ifth implementation
of the first aspect, when the first TTI 1s used for uplink
transmission, the overheads of the first time-frequency
resource include at least one of the following cases: the
overheads of the first time-frequency resource include a
quantity or proportion ol resources in the first time-fre-
quency resource that are occupied by uplink control infor-
mation; or the overheads of the first time-frequency resource
include a quantity or proportion of resources in the first
time-frequency resource that are occupied by an uplink
reference signal.

Coetlicients used to determine a TBS are separately
configured for different overhead ranges, so that the coetl-
cients can adapt to different overhead cases, and the deter-
mined TBS meets a current overhead case of the TTI,
thereby turther improving the reliability and the accuracy of
wireless communication.

With reference to the first aspect and the foregoing
implementations of the first aspect, in a sixth implementa-
tion of the first aspect, the N coetlicients correspond to M
modulation and coding scheme MCS sets, Mz1, each MCS
set includes at least one MCS, each MCS set corresponds to
at least one coeflicient, there 1s at least one diflerent coet-
ficient 1n coellicients corresponding to any two MCS sets,
the first coeflicient 1s a coetlicient corresponding to a first
MCS set, and the first MCS set 1s an MCS set to which an
MCS used by the terminal device 1n the first T'TI belongs.

With reference to the first aspect and the foregoing
implementations of the first aspect, in a seventh implemen-
tation of the first aspect, there are N MCS sets (1in other
words, M=N), and the N MCS sets are in a one-to-one
correspondence with the N overhead ranges.

Coetflicients used to determine a TBS are separately
configured for different MCS sets, so that the coeflicients
can adapt to use of different MCSs, thereby ensuring system
coverage, 1ncreasing a system peak rate, and/or improving
the reliability and the accuracy of wireless communication.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1n an eighth implemen-
tation of the first aspect, the N coeflicients correspond to P
frequency domain resource quantity ranges, P=1, each fre-
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quency domain resource quantity range corresponds to at
least one coethlicient, there 1s at least one different coeflicient
in coetlicients corresponding to any two frequency domain
resource quantity ranges, the first coellicient 1s a coellicient
corresponding to a first frequency domain resource quantity
range, the first frequency domain resource quantity range 1s
a Irequency domain resource quantity range to which a
frequency domain resource quantity corresponding to the
first time-frequency resource belongs, and the first time-

frequency resource 1s the time-frequency resource used by
the terminal device in the first TTI.

With reference to the first aspect and the foregoing
implementations of the first aspect, in a mnth implementa-
tion of the first aspect, there are N frequency domain
resource quantity ranges (in other words, P=N), and the N
frequency domain resource quantity ranges are in a one-to-
one correspondence with the N overhead ranges.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1 a tenth implementa-
tion of the first aspect, the frequency domain resource
quantity range includes an RB quantity range, and the
frequency domain resource quantity includes an RB quan-
tity.

Coellicients used to determine a TBS are separately
configured for different frequency domain resource quantity
ranges, so that the coeflicients can adapt to use of different
frequency domain resource quantities, and the determined
TBS meets a use requirement of a current frequency domain
resource quantity in the TTI, thereby further improving the
reliability and the accuracy of wireless communication.

With reference to the first aspect and the foregoing
implementations of the first aspect, in an eleventh 1mple-
mentation of the first aspect, the N coetlicients correspond to
Q TBS sets, Q=z1, each TBS set includes at least one TBS,
cach TBS set corresponds to at least one coeflicient, there 1s
at least one different coeflicient 1n coetlicients corresponding
to any two TBS sets, the first coeflicient 1s a coellicient
corresponding to a first TBS set, and the first TBS set 15 a
TBS set to which a TBS used by the terminal device 1n the
first TT1 belongs.

With reference to the first aspect and the foregoing
implementations of the first aspect, in a twelith implemen-
tation of the first aspect, there are N TBS sets (in other
words, (Q=N), and the N TBS sets are 1n a one-to-one
correspondence with the N overhead ranges.

Different coetlicients are separately configured for differ-
ent TBS sets, so that more relatively small TBSs can be
obtained through quantization based on the different coet-
ficients, and the determined TBS meets transmission
requirements of different services.

With reference to the first aspect and the foregoing
implementations of the first aspect, in a thirteenth 1mple-
mentation of the first aspect, the determiming, by a terminal
device, a first coellicient includes: receiving, by the terminal
device, first indication information sent by a network device,
where the first indication information indicates the first
coellicient.

The terminal device determines the first coetlicient based
on an indication of the network device, so that workload of
the terminal device can be reduced.

With reference to the first aspect and the foregoing
implementations of the first aspect, in a fourteenth 1mple-
mentation of the first aspect, the determining, by a terminal
device, a first coeflicient includes: determining, by the
terminal device, the first coetlicient from the first coetlicient

set based on the first TTI.

.
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The terminal device independently determines the first
coellicient, so that overheads used to transmit, between the
network device and the terminal device, signaling indicating
the first coeflicient can be reduced.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1n a fifteenth implemen-
tation of the first aspect, the method further includes: receiv-
ing, by the terminal device, second indication information
sent by the network device, where the second indication
information indicates the first coeflicient set.

The terminal device determines the first coeflicient set
based on an indication of the network device, so that
workload of the terminal device can be reduced.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1n a sixteenth implemen-
tation of the first aspect, the N coetlicients included in the
first coeflicient set are determined based on a quantity of
symbols included 1n the first TTI or a TTI structure of a
subirame to which the first TTI belongs.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1n a seventeenth 1mple-
mentation of the first aspect, the first coeflicient set 1s a
coellicient set shared by a plurality of TTIs including the
first TTI, and the plurality of TTIs include different quan-
tities of symbols, or subirames to which the plurality of TT1s
belong have different TTI structures.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1n an eighteenth 1imple-
mentation of the first aspect, the first coeflicient set 1s a
coellicient set specific to the first TTT.

With reference to the first aspect and the foregoing
implementations of the first aspect, 1n a nineteenth 1mple-
mentation of the first aspect, the method further includes:
determining, by the terminal device, a second coeflicient,
where the second coellicient 1s a unique coeflicient corre-
sponding to a second TTI, and a length of the second TTI 1s
greater than a length of the first TTI; determining, by the
terminal device, a second TBS based on the second coetli-
cient; and performing, by the terminal device, wireless
communication based on the second TBS 1n the second TTI.

According to a second aspect, a wireless communication
method 1s provided. The method includes: determining, by
a network device, a first coethicient, where the first coethi-
cient belongs to a first coetlicient set corresponding to a first
transmission time interval TTI, the first coellicient set
includes N coethicients, N=2, and the N coeflicients include
at least two coeflicients used for uplink transmission 1n the
first TTI, or at least two coetlicients used for downlink
transmission in the first TTI; determining, by the network
device, a first transport block size TBS based on the first
coellicient; and performing, by the network device, wireless
communication with a terminal device based on the first
TBS 1n the first TT1.

Two or more coeflicients used to determine a TBS are
configured for one TTI, so that a proper coetlicient can be
selected based on current use of the TTI to determine the
TBS, and the determined TBS can correspond to a current
communication status, thereby improving reliability and
accuracy ol wireless communication.

With reference to the second aspect, in a first implemen-
tation of the second aspect, the N coeflicients correspond to
K overhead ranges, K=1, each overhead range corresponds
to at least one coeflicient, there 1s at least one different
coellicient 1n coetlicients corresponding to any two overhead
ranges, the first coellicient 1s a coellicient corresponding to
a first overhead range, the first overhead range 1s an over-
head range to which overheads of a first time-frequency

10

15

20

25

30

35

40

45

50

55

60

65

6

resource belong, and the first time-frequency resource 1s a
time-frequency resource used by the terminal device in the
first TTT.

With reference to the second aspect and the foregoing
implementation of the second aspect, in a second implemen-
tation of the second aspect, there are N overhead ranges (in
other words, K=N), and the N coeflicients are 1n a one-to-
one correspondence with the N overhead ranges.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n a third implemen-
tation of the second aspect, the overheads of the first
time-irequency resource include at least one of the following,
parameters: a quantity of resource elements REs 1n the first
time-frequency resource that are occupied by control infor-
mation, a quantity of resource blocks RBs 1n the first
time-frequency resource that are occupied by the control
information, a quantity of control channel elements CCEs 1n
the first time-frequency resource that are occupied by the
control information, a quantity of REs 1n the first time-
frequency resource that are occupied by a reference signal,
and a quantity of symbols in the first time-frequency
resource that are occupied by the reference signal.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n a fourth 1mple-
mentation of the second aspect, when the first T'T1 1s used for
downlink transmission, the overheads of the first time-
frequency resource include at least one of the following
cases: the overheads of the first time-frequency resource
include a quantity or proportion of resources in the first
time-irequency resource that are occupied by a cell-specific
reference signal CRS; the overheads of the first time-
frequency resource include a quantity or proportion of
resources 1n the first time-frequency resource that are occu-
pied by a terminal device-specific reference signal DMRS;
or the overheads of the first time-frequency resource include
a quantity or proportion of resources in the first time-
frequency resource that are occupied by a downlink control
channel.

Coellicients used to determine a TBS are separately
configured for different overhead ranges, so that the coetl-
cients can adapt to different overhead cases, and the deter-
mined TBS meets a current overhead case of the TTI,
thereby turther improving the reliability and the accuracy of
wireless communication.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n a fifth implemen-
tation of the second aspect, when the first TTI 1s used for
uplink transmission, the overheads of the first time-ire-
quency resource include at least one of the following cases:
the overheads of the first time-frequency resource include a
quantity or proportion of resources in the first time-fre-
quency resource that are occupied by uplink control infor-
mation; or the overheads of the first time-frequency resource
include a quantity or proportion of resources in the first
time-frequency resource that are occupied by an uplink
reference signal.

Coellicients used to determine a TBS are separately
configured for different overhead ranges, so that the coetl-
cients can adapt to diflerent overhead cases, and the deter-
mined TBS meets a current overhead case of the TTI,
thereby further improving the reliability and the accuracy of
wireless communication.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n a sixth implemen-
tation of the second aspect, the N coeflicients correspond to
M modulation and coding scheme MCS sets, M=z=1, each
MCS set includes at least one MCS, each MCS set corre-
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sponds to at least one coeflicient, there 1s at least one
different coetlicient 1n coetlicients corresponding to any two
MCS sets, the first coetlicient 1s a coetlicient corresponding
to a first MCS set, and the first MCS set 1s an MCS set to
which an MCS used by the terminal device 1n the first TTI
belongs.

With reference to the second aspect and the foregoing
implementations of the second aspect, in a seventh 1mple-
mentation of the second aspect, there are N MCS sets (in
other words, M=N), and the N MCS sets are in a one-to-one
correspondence with the N overhead ranges.

Coetlicients used to determine a TBS are separately
configured for different MCS sets, so that the coeflicients
can adapt to use of diflerent MCSs, thereby ensuring system
coverage, increasing a system peak rate, and/or improving
the reliability and the accuracy of wireless communication.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n an eighth 1mple-
mentation of the second aspect, the N coeflicients corre-
spond to P frequency domain resource quantity ranges, P=1,
cach frequency domain resource quantity range corresponds
to at least one coeflicient, there 1s at least one different
coellicient 1n coeflicients corresponding to any two Ire-
quency domain resource quantity ranges, the first coethicient
1s a coellicient corresponding to a first frequency domain
resource quantity range, the first frequency domain resource
quantity range 1s a Irequency domain resource quantity
range to which a frequency domain resource quantity cor-
responding to the first time-frequency resource belongs, and
the first time-frequency resource 1s the time-frequency
resource used by the terminal device 1n the first TTT.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n a ninth implemen-
tation of the second aspect, there are N frequency domain
resource quantity ranges (in other words, P=N), and the N
frequency domain resource quantity ranges are in a one-to-
one correspondence with the N overhead ranges.

With reference to the second aspect and the foregoing
implementations of the second aspect, in a tenth implemen-
tation of the second aspect, the frequency domain resource
quantity range includes an RB quantity range, and the
frequency domain resource quantity includes an RB quan-
tity.

Coellicients used to determine a TBS are separately
configured for different frequency domain resource quantity
ranges, so that the coetlicients can adapt to use of diflerent
frequency domain resource quantities, and the determined
TBS meets a use requirement of a current frequency domain
resource quantity in the TTI, thereby further improving the
reliability and the accuracy of wireless communication.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n an eleventh 1mple-
mentation of the second aspect, the N coeflicients corre-
spond to Q TBS sets, Q=1, each TBS set includes at least one
TBS, each TBS set corresponds to at least one coeflicient,
there 1s at least one different coethicient 1n coeflicients
corresponding to any two TBS sets, the first coeflicient 1s a
coellicient corresponding to a first TBS set, and the first TBS
set 1s a TBS set to which a TBS used by the terminal device
in the first T'T1 belongs.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1 a twelfth 1mple-
mentation of the second aspect, there are N TBS sets (in
other words, (Q=N), and the N TBS sets are in a one-to-one
correspondence with the N overhead ranges.

Different coeflicients are separately configured for differ-
ent TBS sets, so that more relatively small TBSs can be
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obtained through quantization based on the diflerent coet-
ficients, and the determined TBS meets transmission
requirements of different services.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n a thirteenth 1mple-
mentation ol the second aspect, the determining, by a
network device, a first coeflicient includes: determining, by
the network device, the first coetlicient set; and determining,
by the network device, the first coeflicient from the first
coellicient set based on the first TTT.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n a fourteenth 1imple-
mentation of the second aspect, the method further includes:
sending, by the network device, first indication information
to the terminal device, where the first indication information
indicates the first coeflicient.

The network device can flexibly select, as the first coel-
ficient, a coeflicient meeting a current use requirement of the
TTI, thereby further improving the reliability and the accu-
racy of wireless communication.

With reference to the second aspect and the foregoing
implementations of the second aspect, in a fifteenth 1mple-
mentation of the second aspect, the method further includes:
sending, by the network device, second indication informa-
tion to the terminal device, where the second indication
information indicates the first coeflicient set.

With reference to the second aspect and the foregoing
implementations of the second aspect, in a sixteenth 1mple-
mentation of the second aspect, the N coeflicients included
in the first coetlicient set are determined based on a quantity
of symbols included 1n the first TTI or a TT1I structure of a
subirame to which the first TTI belongs.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n a seventeenth
implementation of the second aspect, the first coeflicient set
1s a coedlicient set shared by a plurality of TTIs including the
first T'TI, and the plurality of TTIs include different quan-
tities of symbols, or subirames to which the plurality of TTIs
belong have different TT1 structures.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n an eighteenth
implementation of the second aspect, the first coellicient set
1s a coellicient set specific to the first TTI.

With reference to the second aspect and the foregoing
implementations of the second aspect, 1n a nineteenth 1imple-
mentation of the second aspect, the method further includes:
determining, by the network device, a second coeflicient,
where the second coellicient 1s a unique coeflicient corre-
sponding to a second TTI, and a length of the second TTI 1s
greater than a length of the first TTI; determining, by the
network device, a second TBS based on the second coetli-
cient; and performing, by the network device, wireless
communication with the terminal device based on the sec-
ond TBS 1n the second TTI.

According to a third aspect, a wireless communications
apparatus 1s provided, configured to perform the method 1n
the first aspect and any possible implementation of the first
aspect, or configured to perform the method 1n the second
aspect and any possible implementation of the second
aspect. Specifically, the wireless communications apparatus
may include a unit configured to perform the method 1n the
first aspect and any possible implementation of the first
aspect, or a unit configured to perform the method 1n the
second aspect and any possible implementation of the sec-
ond aspect.

According to a fourth aspect, a wireless communications
device 1s provided, including a memory and a processor. The
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memory 1s configured to store a computer program, and the
processor 1s configured to imvoke the computer program
from the memory and run the computer program, so that the
wireless communications device performs the method in the
first aspect and any possible implementation of the first
aspect, or performs the method 1n the second aspect and any
possible implementation of the second aspect.

According to a fifth aspect, a computer program product
1s provided. The computer program product includes com-
puter program code, and when the computer program code
1s run by a receiving umt, a processing unit, and a sending
unit, or by a receiver, a processor, and a transmitter of a
communications device (for example, a network device or a
terminal device), the communications device performs the
method 1n the first aspect and any possible implementation
of the first aspect, or performs the method 1n the second
aspect and any possible mmplementation of the second
aspect.

According to a sixth aspect, a computer-readable storage
medium 1s provided. The computer-readable storage
medium stores a program, and the program enables a com-
munications device (for example, a network device or a
terminal device) to perform the method 1n the first aspect and
any possible implementation of the first aspect, or perform
the method 1n the second aspect and any possible 1mple-
mentation of the second aspect.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic architectural diagram of a commu-
nications system to which a wireless communications
method and apparatus according to embodiments of the
present mvention are applied;

FIG. 2 1s a schematic diagram of an example of a
two-symbol TTI structure in a subirame;

FIG. 3 1s a schematic diagram of another example of a
two-symbol TTI structure 1n a subirame;

FIG. 4 1s a schematic diagram of still another example of
a two-symbol TTI structure 1n a subframe;

FIG. 5 1s a schematic diagram of an example of different

cases that may occur on overheads or an available resource

imna ITTI;

FIG. 6 1s a schematic diagram of another example of
different cases that may occur on overheads or an available
resource 1 a TTI;

FIG. 7 1s a schematic diagram of different cases that may
occur on CRS overheads 1n a TTI;

FIG. 8 1s a schematic interaction diagram of an example
of a wireless communication method according to an
embodiment of the present invention;

FIG. 9 1s a schematic interaction diagram of another
example of a wireless communication method according to
an embodiment of the present invention;

FIG. 10 1s a schematic block diagram of an example of a
wireless communications apparatus according to an embodi-
ment of the present invention;

FIG. 11 1s a schematic block diagram of another example
of a wireless communications apparatus according to an
embodiment of the present invention;

FIG. 12 1s a schematic block diagram of still another
example of a wireless communications apparatus according
to an embodiment of the present invention; and

FIG. 13 1s a schematic block diagram of still another
example of a wireless communications apparatus according

to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

The following describes technical solutions 1n this appli-
cation with reference to the accompanying drawings.
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Terms such as “component”, “module”, and “system”
used 1n this specification are used to indicate computer-
related entities, hardware, firmware, combinations of hard-
ware and software, software, or software being executed.
For example, the component may be, but 1s not limited to,
a process that runs on a processor, a processor, an object, an
executable file, a thread of execution, a program, and/or a
computer. As shown 1n figures, both an application that runs
on a computing device and the computing device may be
components. One or more components may reside within a
process and/or a thread of execution, and may be located on
one computer and/or distributed on two or more computers.
In addition, these components may be executed from various
computer-readable media that store various data structures.
The components may communicate based on, for example,
a signal having one or more data packets (for example, data
from two components interacting with another component 1n
a local system, 1n a distributed system, and/or across a
network such as the Internet interacting with another system
using a signal) using a local and/or remote process.

It should be understood that, technical solutions in
embodiments of the present mvention may be applied to
various communications systems, such as a Global System

for Mobile Communications (GSM), a Code Division Mul-
tiple Access (CDMA) system, a Wideband Code Division
Multiple Access (WCDMA) system, a general packet radio
service (GPRS), a Long Term Evolution (LTE) system, a
Long Term Evolution Advanced (LTE-A) system, a Univer-
sal Mobile Telecommunications System (UMTS), or a next-
generation communications system.

Usually, a conventional communications system supports
a limited quantity of connections, and 1s easy to implement.
However, with evolution of a communications technology,
in addition to conventional communication, a mobile com-
munications system further supports, for example, device-
to-device (D2D) communication, machine-to-machine
(M2M) communication, machine type communication
(MTC), and vehicle-to-vehicle (V2V) communication.

Various embodiments are described in the embodiments
of the present invention with reference to a terminal device.
The terminal device may also be referred to as user equip-
ment (UE), an access terminal, a subscriber umt, a sub-
scriber station, a mobile station, a mobile console, a remote
station, a remote terminal, a mobile device, a user terminal,
a terminal, a wireless communications device, a user agent,
or a user apparatus. The terminal device may be a station
(STA) 1n a wireless local area network (WLAN), or may be
a cellular phone, a cordless telephone set, a Session Initia-
tion Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA) device, a handheld
device having a wireless communication function, a com-
puting device or another processing device connected to a
wireless modem, an in-vehicle device, a wearable device, a
terminal device 1n a next-generation communications Sys-
tem such as a Sth generation (5G) communications network,
or a terminal device 1n a future evolved public land mobile
network (PLMN).

By way of example instead of limitation, in the embodi-
ments of the present invention, the terminal device may
alternatively be a wearable device. The wearable device may
also be referred to as a wearable smart device, and 1s a
general term for devices such as glasses, gloves, watches,
clothing, or shoes that can be worn and that are developed
by intelligently designing everyday wearing by applying a
wearable technology. The wearable device 1s a portable
device that 1s directly worn on the body or that 1s integrated
into user’s clothing or accessories. The wearable device 1s
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more than a hardware device, and implements powertul
functions through software support, data exchange, and
cloud interaction. General wearable smart devices include a
tull-functioned and large-size device that can implement all
or some functions without a smartphone, such as a smart-
watch or smart glasses; and a device that focuses on only one
specific type of application functions and needs to be used
together with another device such as a smartphone, such as
vartous smart bands for wvital sign monitoring or smart
jewelry.

In addition, various embodiments are described in the
embodiments of the present invention with reference to a
network device. The network device may be a device used
to communicate with a mobile device. The network device
may be an access point (AP) m a WLAN or a base
transceiver station (BTS) in GSM or CDMA, or may be a
NodeB (NB) in WCDMA, or may be an evolved NodeB
(eNB or eNodeB) 1n LTE, a relay station, an access point, an
in-vehicle device, a wearable device, a network device 1n a
future 5G network, or a network device 1n a future evolved
PLMN.

In addition, 1n the embodiments of the present invention,
the terminal device may perform wireless communication in
a cell. The cell may be a cell corresponding to the network
device (for example, a base station). The cell may belong to
a macro base station, or may belong to a base station
corresponding to a small cell. The small cell herein may
include a metro cell, a micro cell, a pico cell, a femto cell,
and the like. These small cells are characterized by a small
coverage area and low transmit power, and are suitable to
provide a high-rate data transmission service.

In addition, a plurality of cells may simultaneously work
on a carrier in an LTE system at a same frequency. In some
special scenarios, it may be considered that a carrier and a
cell in the LTE system are equivalent in concept. For
example, 1n a carrier aggregation (CA) scenario, when a
secondary component carrier 1s configured for UE, both a
carrier mndex of the secondary component carrier and a cell
identifier (Cell ID) of a secondary serving cell that works on
the secondary component carrier are carried. In this case, it
may be considered that the carrier and the cell are equivalent
in concept. For example, access to a carnier by the UE 1s
equivalent to access to a cell by the UE.

A method and an apparatus that are provided in the
embodiments of the present invention may be applied to the
terminal device or the network device. The terminal device
or the network device includes a hardware layer, an oper-
ating system layer running above the hardware layer, and an
application layer running above the operating system layer.
The hardware layer includes hardware such as a central
processing unit (CPU), a memory management unit (MMU),
and a memory (also referred to as a main memory). An
operating system may be any one or more computer oper-
ating systems that implement service processing using a
process, such as a Linux operating system, a Unix operating,
system, an Android operating system, an 10S operating
system, or a Windows operating system. The application
layer includes applications such as a browser, an address
book, word processing soiftware, and instant messaging
software. Moreover, 1 the embodiments of the present
invention, a specific structure of an entity for performing a
wireless communication method 1s not particularly limited
in the embodiments of the present invention, provided that
the entity can run a program recording code of the wireless
communication method 1n the embodiments of the present
invention, to perform communication using the wireless
communication method 1n the embodiments of the present

10

15

20

25

30

35

40

45

50

55

60

65

12

invention. For example, the wireless communication method
in the embodiments of the present invention may be per-
formed by the terminal device, the network device, or a
functional module that 1s 1n the terminal device or the
network device and that can invoke and execute the pro-
gram.

In addition, various aspects or features of the embodi-
ments of the present invention may be implemented as a
method, an apparatus, or a product that uses standard
programming and/or engineering technologies. The term
“product” used 1n this application covers a computer pro-
gram that can be accessed from any computer-readable
device, carrier, or medium. For example, the computer-
readable medium may include, but 1s not limited to, a
magnetic storage device (for example, a hard disk, a floppy
disk, or a magnetic tape), an optical disc (for example, a
compact disc (CD) or a digital versatile disc (DVD)), a smart
card, and a flash memory device (for example, an erasable
programmable read-only memory (EPROM), a card, a stick,
or a key drive). In addition, various storage media described
in this specification may represent one or more devices
and/or another machine-readable medium used for storing
information. The term “machine-readable medium” may
include, but 1s not limited to, a radio channel and various
other media that can store, contain, and/or carry an instruc-
tion and/or data.

FIG. 1 1s a schematic diagram of a wireless communica-
tions system to which the embodiments of the present
invention are applied. As shown in FIG. 1, a communica-
tions system 100 includes a network device 102. The net-
work device 102 may include one or more antennas, for
example, antennas 104, 106, 108, 110, 112, and 114. In
addition, the network device 102 may additionally include a
transmitter chain and a receiver chain. A person of ordinary
skill in the art may understand that, the transmitter chain and
the recerver chain may each include a plurality of compo-
nents (for example, a processor, a modulator, a multiplexer,
a demodulator, a demultiplexer, or an antenna) related to
signal sending and receiving.,

The network device 102 may communicate with a plu-
rality of terminal devices (for example, a terminal device
116 and a terminal device 122). However, 1t may be under-
stood that the network device 102 may communicate with
any quantity ol terminal devices similar to the terminal
device 116 or 122. The terminal devices 116 and 122 may
cach be, for example, a cellular phone, a smartphone, a
portable computer, a handheld communications device, a
handheld computing device, a satellite radio apparatus, a
global positioning system, a PDA, and/or any other suitable
device used for communication in the wireless communica-
tions system 100.

As shown 1n FIG. 1, the terminal device 116 communi-
cates with the antennas 112 and 114. The antennas 112 and
114 send information to the terminal device 116 over a
forward link (also referred to as a downlink) 118, and
receive information from the terminal device 116 over a
reverse link (also referred to as an uplink) 120. In addition,
the terminal device 122 communicates with the antennas
104 and 106. The antennas 104 and 106 send information to
the terminal device 122 over a forward link 124, and receive
information from the terminal device 122 over a reverse link
126.

For example, in a frequency division duplex (FDD)
system, the forward link 118 and the reverse link 120 may
use different bands, and the forward link 124 and the reverse
link 126 may use different bands.
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For another example, in a time division duplex (TDD)
system and a full duplex system, the forward link 118 and
the reverse link 120 may use a same band, and the forward
link 124 and the reverse link 126 may use a same band.

Each antenna (or antenna group including a plurality of 5

antennas) and/or area designed for communication 1s
referred to as a sector of the network device 102. For
example, the antenna group may be designed to communi-
cate with a terminal device 1n a sector within coverage of the
network device 102. The network device may send, using a
single antenna, signals to all terminal devices 1n a sector
corresponding to the single antenna. When the network
device 102 respectively communicates with the terminal
devices 116 and 122 over the forward links 118 and 124,
transmit antennas of the network device 102 may increase
signal-to-noise ratios of the forward links 118 and 124
through beamiforming. In addition, compared with a manner
in which the network device sends, using a single antenna,
signals to all terminal devices corresponding to the single
antenna, sending, by the network device 102 through beam-
forming, signals to the terminal devices 116 and 122 that are
randomly distributed 1n a related coverage area causes less
interference to a mobile device 1 a neighboring cell.

Within a given time, the network device 102, the terminal
device 116, or the terminal device 122 may be a wireless
communications sending apparatus and/or a wireless com-
munications receiving apparatus. When sending data, the
wireless communications sending apparatus may encode the
data for transmission. Specifically, the wireless communi-
cations sending apparatus may obtain (for example, gener-
ate, recerve from another communications apparatus, or
store 1n a memory) a specific quantity of data bits that need
to be sent to the wireless communications receiving appa-
ratus through a channel. The data bit may be included 1n a
transport block (or a plurality of transport blocks) of the
data, and the transport block may be segmented to generate
a plurality of code blocks.

In addition, the communications system 100 may be a
PLMN, a D2D network, an M2M network, or another
network. FIG. 1 1s merely an example of a simplified
schematic diagram. The network may further include
another network device that 1s not shown 1n FIG. 1.

A time-frequency resource used in the communications
system 100 for wireless communication i1s described 1n
detail below.

In the embodiments of the present invention, the time-
frequency resource used in the communications system 100
for wireless communication may be divided into a plurality
of transmission time intervals (T'T1) 1n time domain. The TTI
1s a commonly used parameter 1n a current communications
system (for example, the LTE system), and 1s a scheduling
unit for scheduling data transmission on a radio link. In the
current system, 1t 1s usually considered that 1 TTI=1 ms. In
other words, one TTI 1s one subirame or two slots. The TT1I
1s a basic time unit 1n radio resource management (such as
scheduling).

In a communications network, a delay 1s a key perior-
mance indicator, and aflects use experience of a user. With
development of a communications protocol, a physical layer
scheduling 1nterval that most significantly affects the delay
becomes smaller. The scheduling interval (namely, the TTI)
1s 1itially 10 ms in WCDMA, then shortened to 2 ms 1n
High Speed Packet Access (HSPA), and shortened to 1 ms
in Long Term Evolution (LTE).

Due to a low-delay service requirement, a shorter TTI
frame structure needs to be introduced for an LTE physical
layer, to further shorten the scheduling interval. For
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example, a TTI length may be shortened from 1 ms to a
range from one symbol to one slot (including seven sym-
bols). The above-mentioned symbol may be an orthogonal
frequency division multiplexing (OFDM) symbol or a single
carrier Irequency division multiple access (SC-FDMA)
symbol 1n the LTE system, or may be a symbol 1n another
communications system.

In data transmission that 1s based on a TTI whose length
1s 1 ms, a round trip time (R1T) of data transmission 1s 8 ms.
It 1s assumed that a processing time for scheduling of a TTI
whose length 1s less than 1 ms 1s proportionally reduced
relative to that for scheduling of the existing TTI whose
length 1s 1 ms. In other words, an existing RTT delay pattern
1s still followed. In data transmission that 1s based on an

sTTI whose length 1s one slot, an RTT of data transmission

1s eight slots, namely, 4 ms. A delay can be half reduced
relative to data transmission that 1s based on the TTI whose
length 1s 1 ms. Therefore, user experience 1s improved.

The TTI whose length 1s less than one subirame (or 1 ms)
may be referred to as a short transmission time interval
(sT'T1). For example, a length of the sT'TI may be any length
from one symbol to seven symbols, or a length of the sTTI
may be a combination of at least two different lengths in one
symbol to seven symbols. For example, 1 ms includes 4
sTTIs, and lengths of the sTTIs may separately be four
symbols, three symbols, four symbols, and three symbols, or
may separately be four symbols, three symbols, three sym-
bols, and four symbols, or may be a combination of other
different lengths.

Moreover, an uplink sTTI length may be the same as a
downlink sTTI length. For example, the uplink sTTI length
and the downlink sT'TT length are each two symbols.

Alternatively, an uplink sTTI length may be greater than
a downlink sT'TT length. For example, the uplink sTTT length
1s seven symbols, and the downlink sTTI length 1s two
symbols.

Alternatively, an uplink sTTI length may be less than a
downlink sTTI length. For example, the uplink sTTI length
1s four symbols, and the downlink sTTI length 1s one
subirame.

A data packet whose TTI length 1s less than one subirame
or 1 ms 1s referred to as a short TTI data packet. Short TTI
data transmission may be performed consecutively or incon-
secutively 1n frequency domain. It should be noted that, for
backward compatibility, both data transmission based on the
TTI whose length 1s 1 ms and data transmission based on the
sTTI may coexist in a system.

In the embodiments of the present invention, for ease of
understanding and differentiation, a T'T1 ({for example, a TTI
whose length 1s 1 ms or a TTI whose length 1s greater than
1 ms) specified 1n the current system (for example, the LTE
system) and the sTTI are collectively referred to as a TTI. In
other words, 1n the embodiments of the present invention, a
length of a TTI may be changed based on an actual need.

In the embodiments of the present invention, the time-
frequency resource used 1n the communications system 100
may be a licensed time-frequency resource, or may be an
unlicensed time-frequency resource. In other words, 1n the
embodiments of the present invention, each communications
device (for example, the network device or the terminal
device) 1n the communications system 100 may perform
communication based on a grant {free transmission scheme
using the time-frequency resource, or may perform commu-
nication i1n a grant manner using the time-frequency
resource. This 1s not particularly limited in the embodiments
of the present invention.
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The unlicensed time-frequency resource 1s license-ex-
empt time domain and frequency domain resources that can
be shared by communications devices. Resource sharing on
a license-exempt band means that for use of a particular
spectrum, limitations are posed only on indicators such as
transmit power and out-of-band emission, to ensure that a
plurality of devices sharing the band meet a basic coexis-
tence requirement. An operator can implement network
capacity offloading using a license-exempt band resource,
but needs to comply with regulatory requirements of differ-
ent regions and different spectrums on the license-exempt
band resource. These requirements are usually posed to
protect a public system such as radar and to ensure that a
plurality of systems fairly coexist and cause as little negative
impact to each other as possible, and include a transmuit
power limit, an out-of-band emission indicator, indoor and
outdoor use restrictions. Moreover, some regions further
have some additional coexistence policies and the like. For
example, communications devices can use a time-irequency
resource through contention or listening, for example, listen
betore talk (LBT).

To support a large quantity of MTC services 1 a future
network and implement low-delay and high-reliability ser-
vice transmission, the grant free transmission scheme may
be used. Grant free transmission may be expressed as grant
free 1n English. The grant free transmission herein may be
for uplink data transmission or downlink data transmission.
The grant free transmission may be understood as any one
or more of the following meanings, a combination of some
technical features in a plurality of meanings, or another
similar meaning:

The grant free transmission may be: A network device
pre-allocates a plurality of transmission resources to a
terminal device and notifies the terminal device of the
transmission resources; when the terminal device has an
uplink data transmission need, the terminal device selects at
least one transmission resource ifrom the plurality of trans-
mission resources pre-allocated by the network device, and
sends uplink data using the selected transmission resource;
and the network device detects, on one or more transmission
resources 1n the plurality of pre-allocated transmission
resources, the uplink data sent by the terminal device. The
detection may be blind detection, or may be detection
performed based on a specific control field 1n the uplink
data, or detection performed 1n another manner.

The grant free transmission may be: A network device
pre-allocates a plurality of transmission resources to a
terminal device and notifies the terminal device of the
transmission resources, so that when the terminal device has
an uplink data transmission need, the terminal device selects
at least one transmission resource irom the plurality of
transmission resources pre-allocated by the network device,
and sends uplink data using the selected transmission
resource.

The grant free transmission may be: Information about a
plurality of pre-allocated transmission resources 1s obtained;
and when there 1s an uplink data transmission need, at least
one transmission resource 1s selected from the plurality of
transmission resources, and uplink data 1s sent using the
selected transmission resource. The information may be
obtained from a network device.

The grant free transmission may be a method 1 which
uplink data transmission of a terminal device can be 1mple-
mented without dynamic scheduling performed by a net-
work device. The dynamic scheduling may be a scheduling,
manner 1n which the network device indicates a transmission
resource for each uplink data transmission of the terminal
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device using signaling. Optionally, implementing uplink
data transmission of the terminal device may be understood
as allowing two or more terminal devices to transmit uplink
data on a same time-frequency resource. Optionally, the
transmission resource may be a transmission resource of one
or more transmission time units atter a moment at which the
terminal device receives the signaling. A transmission time
unit may be a mmmimum time unit, such as a TTI, of one
transmission.

The grant free transmission may be: A terminal device
transmits uplink data without being granted by a network
device. The granting may be: The terminal device sends an
uplink scheduling request to the network device, and after
receiving the scheduling request, the network device sends
an uplink grant to the terminal device. The uplink grant
indicates an uplink transmission resource allocated to the
terminal device.

The grant free transmission may be a contention-based
transmission manner. Specifically, a plurality of terminals
may simultaneously transmit uplink data on a same pre-
allocated time-frequency resource without being granted by
a base station.

r

T'he data may include service data or signaling data.
The blind detection may be understood as detecting
possible data without knowing whether data has arrived.
Alternatively, the blind detection may be understood as
detection performed without an explicit signaling instruc-
tion.

In the embodiments of the present invention, a basic time
unit of the grant free transmission may be one TTI (for
example, including the foregoing sTT1I). After an sTTI
technology 1s introduced, the grant free transmission may
include performing receiving on a downlink data channel
whose TT1 length 1s 1 ms or whose TTI length 1s less than
1 ms or performing sending on an uplink data channel whose
TTI length 1s 1 ms or whose T'11 length 1s less than 1 ms.

By way of example instead of limitation, 1n the embodi-
ments of the present invention, a unlicensed spectrum
resource may include a band near 5 GHz, a band near 2.4
(GHz, a band near 3.5 GHz, and a band near 60 GHz.

By way of example instead of limitation, for example, the
communications system 100 may use a licensed-assisted
access using Long Term Evolution (LAA-LTE) technology,
or may use a technology that supports the communications
system 1n independent deployment on a license-exempt
band, such as Standalone LTE over unlicensed spectrum, or
may use an LTE-U (LTE Advanced i Unlicensed Spec-
trums) technology. In other words, the communications
system 100 may independently deploy the LTE system on a
license-exempt band, to complete commumnication on the
license-exempt band using an LTE air interface protocol.
The system does not include a licensed band. A technology
such as centralized scheduling, interference coordination, or
hybrid automatic request retransmission (HARQ) may be
used i the LTE system deployed on the license-exempt
band. Compared with an access technology such as Wi-Fi,
the technology has better robustness, and can obtain higher
spectral efliciency, and provide a larger coverage area and
better user experience.

Moreover, by way of example 1nstead of limitation, in the
embodiments of the present invention, the communications
system 100 may use, for example, a licensed-assisted access
(LAA) technology, a dual connectivity (DC) technology, or
a license-exempt assisted access (Standalone) technology.
The LAA technology includes: using a carrier aggregation
(CA) configuration and structure 1n the existing L'TE system,

and based on communication performed by configuring a
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carrier (licensed carrier) on a licensed band of an operator,
configuring a plurality of carriers (license-exempt carriers)
on a license-exempt band and performing communication
using the license-exempt carriers with help of the licensed
carrier. In other words, an LTE device may use, through CA,
a licensed carrier as a primary component carrier (PCC) or
a primary serving cell (PCell), and a license-exempt carrier
as a secondary component carrier (SCC) or a secondary
serving cell (SCell). The dual connectivity (DC) technology
includes a technology of jointly using a licensed carrier and
a license-exempt carrier 1n a non-CA (or non-ideal backhaul
backhaul) manner, or may include a technology of jointly
using a plurality of license-exempt carriers 1 a non-CA
manner. The LTE device may alternatively be directly
deployed on a license-exempt carrier through independent
deployment.

In addition, 1n the embodiments of the present invention,
cach commumnications device 1in the communications system
100 may further perform wireless communication using a
licensed spectrum resource. In other words, the communi-
cations system 100 in the embodiments of the present
invention 1s a communications system that can use a
licensed band.

In other words, in the embodiments of the present inven-
tion, data may be transmitted based on scheduling per-
formed by a base station. A basic time unit for scheduling 1s
a T'TI ({or example, including the foregoing sTT1). A specific
scheduling procedure 1s: The base station sends a control
channel, for example, a physical downlink control channel
(PDCCH) or an enhanced physical downlink control channel
(EPDCCH), where the control channel may carry scheduling
information that 1s in different downlink control information
(DCI) formats and that 1s used to schedule a physical
downlink shared channel (PDSCH) or a physical uplink
shared channel (PUSCH), and the scheduling information
includes control information such as resource allocation
information and a modulation and coding scheme; and a
terminal device detects the control channel 1n a subframe,
and receives a downlink data channel or sends an uplink data
channel based on the scheduling information carried on the
detected control channel. After the sTTI technology 1is
introduced, the scheduling information carried on the
detected control channel may 1nstruct to receive a downlink
data channel whose T'TT length 1s 1 ms or whose TTI length
1s less than 1 ms or send an uplink data channel whose TTI
length 1s 1 ms or whose TTI length 1s less than 1 ms.

A licensed time-frequency resource 1s generally a time-
frequency resource that can be used only after being
approved by a national or local wireless commuttee. Difler-
ent systems such as an LTE system and a Wi-Fi1 system, or
systems of different operators cannot share the licensed
time-frequency resource.

In addition, in some embodiments 1n the embodiments of
the present invention, the network device can provide one or
more license-exempt cells (which may also be referred to as
license-exempt carriers), and one or more licensed cells
(which may also be referred to as licensed carriers).

In an existing wireless communications technology, 1 a
data packet 1s transmitted 1n a T'TT of 1 ms, after a network
device determines a time-frequency resource used to trans-
mit data (or a time-frequency resource scheduled by the
network device for or allocated by the network device to a
terminal device), such as one or more resource blocks (RB),
the network device usually selects, based on a channel status
of the terminal device and from a plurality of TBS values
that are 1included 1n a transport block size (TBS) table and
that correspond to the time-frequency resource, a TBS
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meeting a transmission requirement of the terminal device,
and notifies the terminal device of a modulation and coding
scheme (MCS) mndex corresponding to the TBS and infor-
mation about the time-frequency resource. The terminal
device determines, based on the MCS 1ndex and the infor-
mation about the time-frequency resource, a TBS of the data
packet transmitted in the TTI.

If a data packet 1s transmitted in a T'TI less than 1 ms,
because an existing TBS table matches a 1 ms TT1 length
that 1s based on a specific overhead assumption, after a
network device determines a time-irequency resource used
to transmit data, the network device usually quantizes the
time-frequency resource based on a preset quantization
coellicient (for example, any value between 0 and 1). The
network device selects, based on a channel status of a
terminal device and from a plurality of TBS values that are
included 1n the TBS table and that correspond to the quan-
tized time-Irequency resource, a TBS meeting a transmis-
sion requirement of the terminal device, and notifies the
terminal device of an MCS index corresponding to the TBS
and information about the time-frequency resource. The
terminal device quantizes the time-frequency resource using
the same quantization coetlicient and a same quantization
rule to obtain the quantized time-frequency resource, and
determines, based on the MCS index and the quantized
time-frequency resource, a TBS of the data packet transmit-
ted in the TTI less than 1 ms. Moreover, in the current
system, one TTI length corresponds to only one fixed
quantization coeflicient.

In the current system, the foregoing method for determin-
ing a TBS 1 a TTI less than 1 ms 1s usually applied to a
special subframe 1 a TDD system. Although overheads
required by communication such as reference signal or
control channel transmission may degrade reliability and
accuracy of communication 1n which this TBS determining
method 1s used, because the special subframe appears only
in the TDD system and appears a maximum of twicein a 10
ms radio frame, system performance 1s not sigmificantly
aflected.

With development of a communications technology, a
short transmission time interval (sTTI), to be specific, a
transmission time interval (T'T1) whose length 1s less than
one subiframe (or 1 ms), 1s mtroduced 1nto a system, to
shorten a scheduling interval, meet a low-delay service
requirement, and 1mprove use experience of a user. How-
ever, 1n sTTI transmission, overheads required by commu-
nication such as reference signal or control channel trans-
mission exert non-negligible impact on TBS determining,
use of the foregoing method for determiming a TBS 1n a TTI
less than 1 ms aflects communication reliability, accuracy,
and flexibility, thereby aflecting use experience of a user and
system performance.

It should be understood that, an sTTI included 1n a
subframe may be divided in different manners. By way of
example instead of limitation, TTI structures corresponding
to a two-symbol sTTI are used as examples for description.

An sTTI structure corresponding to two symbols 1s shown
in FIG. 2. One subframe 1s divided into six sTTIs, and
quantities of symbols included 1n the six sTTIs may be 3, 2,
2, 2, 2, and 3 1n sequence.

An sTTI structure corresponding to two symbols 1s shown
in FIG. 3. One subiframe 1s divided into seven sTTIs, and
cach of the seven sTTIs includes two symbols.

An sTTI structure corresponding to two symbols 1s shown
in FIG. 4. One subframe 1s divided into six sTTIs, and
impact from a quantity of symbols of a physical downlink
control channel (PDCCH) 1s considered i sTTI division.
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When the PDCCH occupies an odd quantity of symbols (that
1s, a case 1 and a case 3 1n FIG. 4), quantities of symbols
included in the six sTTIs may be 3, 2, 2, 2, 2, and 3 1n
sequence. When the PDCCH occupies an even quantity of
symbols (that 1s, a case 2 1n FIG. 4), quantities of symbols
included 1n the six sTTIs may be 2, 3, 2, 2, 2, and 3 1n
sequence.

During sT'T1 transmission, a short transmission time inter-
val physical downlink control channel (SPDCCH) may
occupy a resource m an sTTI corresponding to a data
channel. Resource occupancy, in this subirame (that 1s, the
s1x s1T1s), of the SPDCCH may change based on actual use
(for example, a case A shown in FIG. 5). Therefore, over-
heads (or available resources) 1n the sTTIs change. For an
sT'TT mncluding a symbol for a PDCCH, because a quantity
of symbols occupied by the PDCCH 1n this subiframe may
change (for example, a case B to a case D shown 1n FIG. 5),
overheads (or available resources) in the sTTI change. In
addition, the overheads (or the available resources) 1n the
sT'TIs further change with different reference signal con-
figuration patterns.

For another example, as shown 1n FIG. 6, a plurality of
terminal devices may use a same TT1 (for example, sTTI)
through, for example, frequency division multiplexing.
Moreover, control channels, for example, SPDCCHs, for a
plurality of terminal devices may exist only 1 a time-
frequency resource allocated to one terminal device, and the
plurality of terminal devices may receive the SPDCCHs on
the time-frequency resource. In this case, overheads, 1n the
TTI, of a terminal device using a time-Irequency resource on
which the SPDCCH 1is configured are greater than over-
heads, in the TTI, of a terminal device using a time-
frequency resource on which the SPDCCH 1s not config-
ured.

Therefore, when overheads (or available resources)
change, 1f one TTI length still corresponds to one fixed
quantization coeflicient as in the current system, communi-
cation reliability and accuracy may be degraded.

By way of example instead of limitation, cell-specific
reference signal (CRS) overheads are used as an example to
describe 1mpact exerted on data transmission in different
overhead scenarios by use of the existing TBS determining
method 1n which one TTI length corresponds to one fixed
quantization coeflicient.

FIG. 7 1s a schematic diagram of different cases that may
occur on CRS overheads, corresponding to one TTI length,
in different TTIs 1 a scenario in which CRSs of four antenna
ports are configured. It should be noted that, in FIG. 7, it 1s
assumed that a PDCCH occupies two symbols. When an
sT'TT includes two symbols, a case 1 1s shown in an sT'1T 3
in FIG. 7, and an available resource 1in each RB includes 16
resource elements (RE), or in other words, overheads 1n each
RB are eight REs. A case 2 1s shown 1 an sTTI 4 1n FIG.
7, and an available resource 1n each RB includes 24 RE, or
in other words, overheads 1n each RB are zero RE.

For example, when a network device schedules (or allo-
cates) 44 RBs for a terminal device, and a quantization
coellicient 1s 2/11, a processing result obtained by quantiz-
ing a time-frequency resource based on the quantization
coellicient 1s 44 RBsx2/11=8 RBs.

Therefore, based on the processing result, a plurality of
TBS values 1n a TBS table that are corresponding to the 8
RBs may be searched for a TBS that matches a channel
condition of the terminal device.

The following Table 1 shows TBSs, corresponding to the
8 RBs, in a TBS table that correspond to MCSs (for

example, MCS 1ndexes) of three modulation schemes
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including QPSK, 16QAM, and 64QAM. It should be noted
that, a case of an MCS of a higher modulation order (for

example, 256QQAM) 1s stmilar to that of the three modulation

schemes including QPSK, 16QAM, and 64QAM, and 1s not
described using examples.

TABLE 1

MCS mndex TBS
0 208
1 256
2 328
3 440
4 552
5 680
6 RO8
7 968
8 1096
9 1256
10 1256
11 1384
12 1608
13 1800
14 2024
15 2280
16 2280
17 2472
18 2600
19 2856
20 3112
21 3496
22 3752
23 4008
24 4264
25 4584
26 4968
27 5160
28 5992

When overheads (for example, a time-frequency resource
occupied by a reference signal or a control channel) or an
available resource (namely, a time-frequency resource used
to carry data) in the foregoing time-frequency resource (for
example, the 44 RBs) changes, a code rate corresponding to
the determined TBS also changes. Table 2 shows, for the
overheads or the available resources corresponding to the
case 1 and the case 2, transmission code rates corresponding
to TBSs corresponding to MCSs (for example, MCS
indexes).

TABLE 2
Modulation Code rate in the  Code rate in the
order MCS mdex TBS case 1 case 2
2 0 208 0.165 0.110
2 1 256 0.199 0.133
2 2 328 0.250 0.167
2 3 440 0.330 0.220
2 4 552 0.409 0.273
2 5 680 0.500 0.333
2 6 R8O8R 0.591 0.394
2 7 Q68 0.705 0.470
2 8 1096 0.795 0.530
2 9 1256 0.909 0.606
4 10 1256 0.455 0.303
4 11 1384 0.500 0.333
4 12 1608 0.580 0.386
4 13 1800 0.648 0.432
4 14 2024 0.727 0.485
4 15 2280 0.818 0.545
6 16 2280 0.545 0.364
6 17 2472 0.591 0.394
6 18 2600 0.621 0.414
6 19 2856 0.682 0.455
6 20 3112 0.742 0.495
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TABLE 2-continued
Modulation Code rate in the  Code rate in the
order MCS index TBS case 1 case 2
6 21 3496 0.833 0.556
6 22 3752 0.894 0.596
6 23 4008 0.955 0.636
6 24 4264 1.015 0.677
6 25 4584 1.091 0.727
6 26 4968 1.182 0.788
6 27 5160 1.227 0.818
6 28 5992 1.424 0.949

For example, as shown in Table 2, a smallest MCS
(namely, an MCS whose 1mndex 1s 0) 1 the case 1 corre-
sponds to a higher code rate. In other words, the code rate
corresponding to the smallest MCS 1n the case 1 1s greater
than a code rate corresponding to a smallest MCS 1n the case
2. A lower code rate indicates a lower signal-to-noise ratio
that 1s required to correctly demodulate a transport block
corresponding to the low code rate, and data transmission of
a terminal device having an even lower signal-to-noise ratio
(for example, a terminal device at a relatively long distance
from the network device 1s more likely to have a relatively
low signal-to-noise ratio) can be supported using the low
code rate. Therelore, a larger coverage area can be sup-
ported. In other words, when transmission accuracy 1s
ensured, a maximum distance, allowed in the case 1,
between a terminal device and the network device 1s less
than a maximum distance, allowed 1n the case 2, between a

terminal device and the network device. Consequently, when
a fixed quantization coeflicient 1s used, a coverage area of
the network device or the terminal device changes with
different overheads (or diflerent available resources), aflect-
ing transmission reliability and accuracy.

For another example, as shown 1n Table 2, a modulation
order switching location (namely, an MCS whose 1index 1s 9
or 15) 1n the case 1 corresponds to a relatively high code rate
(for example, the MCS whose mdex 1s 9 corresponds to a
code rate of 0.909, and the MCS whose index 1s 15 corre-
sponds to a code rate of 0.818), which 1s higher than a
critical code rate for modulation order switching in the
current system (for example, a critical code rate for switch-
ing from QPSK to 16QAM or from 16QAM to 64QAM 1s
usually 0.65, and a critical code rate for switching from
64QAM to 256QQAM 1s usually 0.85). Because the critical
code rate for modulation order switching in the current
system 15 obtained through simulation, when a transport
block corresponding to low-order modulation reaches or
exceeds the critical code rate, transmission reliability can be
improved by switching the transport block to high-order
modulation, thereby improving spectral efliciency. Conse-
quently, when a fixed quantization coethicient 1s used, modu-
lation order switching locations corresponding to different
overheads (or different available resources) correspond to
different code rates, aflecting transmission reliability and
spectral efliciency.

For another example, as required in the current system,
for example, a Long Term Evolution (“LTE” for short)
system, when receiving a data packet whose code rate 1s
higher than 0.93 or 0.931, a receive end (for example, a
terminal device) may not decode the data packet. In other
words, a highest code rate of the LTE system 1s 0.93 or
0.931. As shown 1n Table 2, a code rate corresponding to a
relatively high MCS (for example, MCSs whose indexes are
23 to 28) 1n the case 1 1s higher than the highest code rate.
Consequently, when a fixed quantization coetlicient 1s used,
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a relatively high MCS cannot be used when overheads are
relatively high (or there are a relatively small quantity of
available resources), aflecting transmaission reliability, accu-
racy, and flexibility. For the case 2, a code rate correspond-
ing to an MCS whose index 1s 28 1s higher than the highest
code rate. Consequently, when a fixed quantization coetl-
cient 1s used, the MCS whose index 1s 28 cannot be used, and
a highest code rate that can be used 1s a code rate of 0.818
corresponding to an MCS whose 1index 1s 27/. In other words,
the highest code rate that can be used is less than the highest
code rate supported by the system, aflecting a transmission
peak rate.

A specific process of a wireless communication method
200 1n an embodiment of the present invention 1s described
in detail below with reference to FIG. 8. FIG. 8 1s a
schematic interaction diagram of an example of the wireless
communication method 200 according to this embodiment
of the present invention.

In this embodiment of the present invention, a network
device and a terminal device may communicate in one or
more TTIs. Processes for processing all the TTIs are similar.
Herein, for ease of understanding and description, a process
for processing a TTI # A by the network device and the
terminal device 1s used as an example for description.

As shown 1n FIG. 8, in S210, the network device and a
terminal device # A (namely, an example of the terminal
device) may determine a coellicient set (namely, an example
of a first coetlicient set, which 1s denoted by a coeflicient set
# A below for ease of understanding and differentiation)
corresponding to the TTI # A.

The coeflicient set # A includes at least two coetlicients
(which may also be referred to as quantization coeflicients)
used to determine a TBS for uplink transmission in the TTI
i A, or at least two coetflicients used to determine a TBS {for
downlink transmaission in the TTI # A.

By way of example instead of limitation, 1n this embodi-
ment of the present invention, a value of each coelflicient
may be any value between 0 and 1 (for example, any decimal
value between O and 1 or any fraction value between 0 and
1, including 1). It should be understood that, the above-
enumerated specific values of the coeflicients included 1n the
coellicient set 1n this embodiment of the present invention
are merely examples for description, this embodiment of the
present invention 1s not limited thereto, and a person skilled
in the art may set the specific values of the coeflicients to any
values based on an actual need. In addition, a person skilled
in the art may set, based on an actual need, any specific
quantity of coeflicients included 1n the coeflicient set. This
1s not particularly limited 1n this embodiment of the present
invention.

By way of example instead of limitation, 1n this embodi-
ment of the present invention, the TTI # Amay be a T'T1 that
includes less than 7 and greater than or equal to 1 symbols.
For example, a quantity of symbols included in the TTI # A
may be any value in {1, 2, 3, 4, 5, 6}.

In other words, 1n this embodiment of the present inven-
tion, for uplink transmission, a coellicient set corresponding
to a TTI that includes less than 7 symbols includes at least
two coetlicients, and a TTI that includes greater than or
equal to 7 symbols corresponds to one coetlicient used to
determine a TBS. Alternatively, for downlink transmission,
a coellicient set corresponding to a TTI that includes less
than 7 symbols includes at least two coetlicients, and a TTI
that includes greater than or equal to 7 symbols corresponds
to one coellicient used to determine a TBS.

In the TTI including less than 7 symbols, overheads of a
reference signal, a control channel, or the like exert large
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impact on TBS determining, and transmission reliability,
accuracy, and flexibility can be improved using at least two
coellicients. In the T'TI including greater than or equal to 7
symbols, overheads of a reference signal, a control channel,
or the like exert relatively small impact on TBS determining,
and using one coellicient can simplity implementation of the
network device or the terminal device.

A manner for determining values of the coeflicients
included 1n the coeflicient set # A 1s described below using
examples.

Manner 1

Optionally, the coetlicients included in the coeflicient set
# A (for example, a quantity of coeflicients included in the
coellicient set # A, or coellicient values of the coeflicients
included 1n the coeflicient set # A) may be determined based
on a quantity of symbols included 1n the TTI # A.

In other words, 1n this embodiment of the present inven-
tion, a coeilicient set may be configured for a TTI (for
example, the TTI # A) based on a quantity of symbols
included 1n the TTI.

By way of example mnstead of limitation, for example,
when the TTI # A includes one symbol, the coeflicient set #
A may include at least coefficients {1/11, 1/12}.

For another example, when the TTI # A includes two
symbols, the coeflicient set # A may include at least coel-
ficients {2/11, 1/6}.

For another example, when the TTI # A includes three
symbols, the coellicient set # A may include at least coel-
ficients {3/11, 1/4}.

For another example, when the TTI # A includes four
symbols, the coeflicient set # A may include at least coel-
ficients {4/11, 1/3}.

For another example, when the TTI # A includes five
symbols, the coeflicient set # A may include at least coel-
ficients {5/11, 5/12}.

For another example, when the TTI # A includes six
symbols, the coeflicient set # A may include at least coel-
ficients {6/11, 1/2}.

Manner 2

Optionally, the coeflicients 1included 1n the coeflicient set
# A (for example, a quantity of coeflicients included in the
coellicient set # A, or coeflicient values of the coeflicients
included 1n the coeflicient set # A) may be determined based
on a TTI structure of a subirame (denoted by a subirame #
A below for ease of understanding and differentiation) to
which the TTI # A belongs.

In other words, 1n this embodiment of the present inven-
tion, a coeilicient set may be configured for a TTI (for
example, the TTI # A) based on a TTI division manner (or
a 'TTI pattern or a TTI structure) included 1n a subirame (for
example, the subiframe # A) to which the TTI belongs.

By way of example instead of limitation, for example, a
TTTI structure corresponding to the subiframe # A 1s shown 1n
FI1G. 2. When the subirame # A 1s divided into six TTIs, and
quantities of symbols included 1n the six TTIs may be 3, 2,
2,2, 2, and 3 1n sequence, the coeflicient set # A may include
at least coeflicients {1/12, 1/6, 1/4}.

For another example, a TTI structure corresponding to the
subirame # A 1s shown 1n FIG. 3. When the subframe # A 1s
divided into seven TTT1s, and each of the seven TTIs includes
two symbols, the coeflicient set # A may include at least
coeflicients {2/11, 1/6}.

For another example, when the subirame # A 1s divided
into six TTIs, and quantities of symbols included 1n the six
TTIs difter with parity of a quantity of symbols of a PDCCH,
the coeflicient set # A may include at least coefficients {1/6,

1/4}.
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For another example, when the subirame # A 1s divided
into four TTIs, and quantities of symbols included 1n the four
TTIs are 4, 3, 4, and 3 1n sequence, the coellicient set # A
may include at least coefficients {1/3, 1/4}.

It should be understood that, the above-enumerated man-
ners for determining the coeflicient set # A are merely
examples for description, and this embodiment of the pres-
ent 1nvention 1s not limited thereto. For example, a quantity
X of coetlicients included in the coeflicient set # A may
alternatively be determined based on a specification 1n a
communications system or a commumnications protocol or a
requirement of a user or a telecommunications operator, and
1 may be equally divided based on the quantity X to
determine a difference between two adjacent coeflicients
alter sorting in numerical order, namely, 1/(X+1), to deter-
mine the coeflicients included 1n the coeflicient set # A. For
example, when X 1s 4, the coetlicients included 1n the
coeflicient set # A may be {0.2, 0.4, 0.6, 0.8}. For another
example, when X 1s 2, the coellicients included in the
coeflicient set # A may be {1/3, 2/3}.

In this embodiment of the present invention, the process
of determining the coeflicient set # A may be performed by
the network device, and the network device indicates the
determined coeflicient set # A to the terminal device # A
using signaling (namely, an example of second indication
information). Alternatively, the process of determining the
coellicient set # A may be performed by the network device
and the terminal device # A according to a same rule, so that
coellicient sets # A determined by the network device and
the terminal device # A are the same. Alternatively, the
coellicient set # A may be specified 1n the communications
system or the commumnications protocol, and the network
device or the terminal device # A may obtain the coetlicient
set # A alter accessing the communications system. Alter-
natively, the coellicient set # A may be preset by a manu-
facturer 1n the network device or the terminal device # A as
default setting. Alternatively, the coeflicient set # A may be
entered by a user or an administrator to the network device
and the terminal device # A. Alternatively, the process of
determining the coeflicient set # A may be performed by a
device (for example, a device such as an MME) other than
the network device and the terminal device # A, and the
device delivers the coetlicient set # A to the network device
or the terminal device # A. In other words, 1n this embodi-
ment of the present invention, a specific determining method
and process are not particularly limited, provided that coet-
ficient sets # A determined by the network device and the
terminal device # A for the T'T1 # A are the same.

By way of example instead of limitation, for example, 1n
this embodiment of the present invention, TTIs may be
classified based on, for example, a parameter such as quan-
tities of symbols included 1n the TTIs or TTI structures of
subiframes to which the TTIs belong. For example, TTIs
including a same quantity of symbols belong to a same type,
or TTIs belonging to subirames having a same TTT structure
belong to a same type. Moreover, TTIs belonging to a same
type may use a same parameter set. One type of TTI may
include one or more TTI lengths. This 1s not particularly
limited 1n this embodiment of the present mmvention. For
another example, in this embodiment of the present mnven-
tion, diflerent types of TTIs may use a same parameter set.

Subsequently, the network device may determine, from
the coeflicient set # A based on current use of the TTI # A,
a parameter (namely, an example of a first parameter, which
1s denoted by a parameter # A below for ease of understand-
ing) corresponding to the current use of the TTI # A.
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In this embodiment of the present invention, a plurality of
parameters 1n the coeflicient set # A may correspond to
different overhead ranges (namely, a case o), or may cor-
respond to different MCS sets (namely, a case [§), or may
correspond to different frequency domain resource quantity
ranges (namely, a case v), or may correspond to diflerent
TBS sets (namely, a case 11). A method and process for
determining the parameter # A 1n the foregoing cases are
separately described below.

Case o

First, a concept “overheads™ 1n this embodiment of the
present mvention 1s illustrated.

In this embodiment of the present mnvention, the “over-
heads” are a resource, in a time-frequency resource (for
example, a time-frequency resource scheduled by the net-
work device or used 1n a grant free manner), occupied by
information other than data (specifically, a quantity or pro-
portion of occupied resources 1n the time-frequency
resource). It should be noted that, the “overheads” may
include all resources or some resources 1n a time-frequency
resource that are occupied by information other than data.

For example, overheads in a time-frequency resource
(namely, an example of a first time-frequency resource,
which 1s denoted by a time-frequency resource # A below for
case of understanding and differentiation) used by the ter-
minal device # A 1n the TTI # A may be a quantity or
proportion of resources in the time-frequency resource # A
that are used to carry information other than data.

The time-frequency resource # A may be a resource
allocated by the network device to the terminal device # A,
or may be a resource used by the terminal device # A 1n a
grant {free manner. This 1s not particularly limited in this
embodiment of the present invention.

For uplink transmission:

By way of example instead of limitation, when the T'T1 #
A 1s used for uplink transmission, the “information other
than data” may include at least one of an uplink reference
signal and uplink control information.

The uplink reference signal includes any one or more of
signals such as a demodulation reference signal (DMRS)
used for uplink data channel demodulation and a sounding
reference signal (SRS) used for uplink channel measure-
ment.

When the uplink control information 1s multiplexed onto
an uplink data channel for transmission, the uplink control
information occupies a resource in a T'11 corresponding to
the uplink data channel.

Correspondingly, the “overheads” may include a quantity
of resources occupied by at least one of the uplink reference
signal and the uplink control information, or a proportion of
an occupied resource 1n the time-frequency resource # A.

A quantity of resources occupied by the uplink reference
signal may be a quantity of resource elements REs occupied
by the uplink reference signal, or a quantity of symbols
occupied by the uplink reference signal.

A quantity of resources occupied by the uplink control
information may be a quantity of REs occupied by the uplink
control 1nformation, a quantity of RBs occupied by the
uplink control information, or a quantity of symbols occu-
pied by the uplink control information.

By way of example mstead of limitation, the “overheads™
include a quantity or proportion of resources in the time-
frequency resource # A that are occupied by the uplink
control information.

By way of example mstead of limitation, the “overheads™
include a quantity or proportion of resources in the time-
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frequency resource # A that are occupied by the uplink
reference signal and the uplink control mnformation.

For downlink transmission:

By way of example instead of limitation, when the TTI #
A 15 used for downlink transmission, the “information other
than data” may include at least one of a downlink reference
signal and a downlink control channel.

Specifically, the downlink control channel may include
any one or more ol channels such as a physical downlink
control channel (PDCCH), an enhanced physical downlink
control channel (EPDCCH), a machine type communication
physical downlink control channel (MPDCCH), and a short
transmission time interval physical downlink control chan-
nel (SPDCCH).

The downlink reference signal includes any one or more
of signals such as a cell-specific reference signal (CRS), a
terminal device-specific reference signal (UE-specific Ret-
erence Signal, UE-RS, which 1s also referred to as a
demodulation reference signal or a DMRS), a channel state
information reference signal (CSI-RS), a group-speciiic
reference signal (GRS), a positioning reference signal (PRS)
used for positioming, a beam reference signal (BRS), a beam
refinement reference signal (BRRS), a phase compensation
reference signal (PCRS), a primary synchronization signal
(PSS), a secondary synchronization signal (S55), and a
discovery reference signal (DRS, which 1s also referred to as
a discovery signal).

Correspondingly, the “overheads™ may include a quantity
of resources occupied by at least one of the downlink
reference signal and the downlink control channel, or a
proportion of an occupied resource in the time-frequency
resource # A.

A quantity of resources occupied by the downlink refer-
ence signal may be a quantity of REs occupied by the
downlink reference signal, or a quantity of symbols occu-
pied by the downlink reference signal.

A quantity of resources occupied by the downlink control
channel may be a quantity of REs occupied by the downlink
control channel, a quantity of RBs occupied by the downlink
control channel, or a quantity of control channel elements
(CCE) occupied by the downlink control channel.

By way of example instead of limitation, the “overheads”
include a quantity or proportion of resources in the time-
frequency resource # A that are occupied by the CRS.

By way of example instead of limitation, the “overheads”
include a quantity or proportion of resources in the time-
frequency resource # A that are occupied by the DMRS.

By way of example instead of limitation, the “overheads”
include a quantity or proportion of resources in the time-
frequency resource # A that are occupied by the downlink
control channel.

By way of example instead of limitation, the “overheads”
include a quantity or proportion of resources in the time-
frequency resource # A that are occupied by the CRS and the
DMRS.

By way of example instead of limitation, the “overheads”
include a quantity or proportion of resources in the time-
frequency resource # A that are occupied by the CRS and the
downlink control channel.

By way of example instead of limitation, the “overheads”
include a quantity or proportion of resources in the time-
frequency resource # A that are occupied by the CRS, the
DMRS, and the downlink control channel.

It should be noted that, 1n this embodiment of the present
invention, an RB may include, 1n time domain, all symbols
of a TTI to which the RB belongs. In other words, a length
of an RB 1n time domain may be the same as a length of a
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TTI to which the RB belongs. Therefore, the length of the
RB 1n time domain varies with different T'T1s to which the
RB belongs. For example, a length, in time domain, of an
RB 1n a TTI whose length 1s two symbols may be two
symbols. For another example, a length, in time domain, of
an RB 1n a TTI whose length 1s three symbols may be three
symbols. Descriptions of same or similar cases are omitted
below.

In addition, in this embodiment of the present invention,

an RB may include a plurality of (for example, 12) subcar-

riers 1n frequency domain. Moreover, RBs in different TT1s

may include a same quantity of subcarriers in frequency
domain. Descriptions of same or similar cases are omitted
below.

In this embodiment of the present invention, assuming,
that the coeflicient set # A includes N coeflicients, the N
coellicients may correspond to K overhead ranges.

In this embodiment of the present invention, one overhead
range may 1nclude one or more overheads (specifically, one
or more overhead values), and an intersection between any
two overhead ranges may be an empty set.

In this embodiment of the present invention, each of the
K overhead ranges corresponds to at least one of the N
coellicients.

It should be noted that, 1n this embodiment of the present
invention, any two overhead ranges may include a same
quantity or different quantities of overhead values. This 1s
not particularly limited in this embodiment of the present
invention.

Moreover, 1n this embodiment of the present invention,
any two overhead ranges may correspond to a same quantity
or diflerent quantities of coethicients. This 1s not particularly
limited 1n this embodiment of the present invention.

Moreover, 1n this embodiment of the present invention,
there 1s at least one different coetlicient 1n coeflicients
corresponding to any two overhead ranges.

Generally, for any overhead range (denoted by an over-
head range #1 below for ease of understanding) 1in the K
overhead ranges, the overhead range #1 may correspond to
one or more coeflicients (denoted by a coetlicient group #1-1
below for ease of understanding) in the N coellicients.

In addition, for another overhead range (denoted by an
overhead range #2 below for ease of understanding) in the
K overhead ranges, the overhead range #2 may also corre-
spond to one or more coellicients (denoted by a coeflicient
group #1-2 below for ease of understanding) in the N
coellicients.

It should be noted that, 1n this embodiment of the present
invention, the coethicient group #1-1 1s different from the
coellicient group #1-2. Specifically, there 1s at least one
different coetlicient in the coetlicient group #1-1 and the
coellicient group #1-2.

Preferably, 1n this embodiment of the present invention,
K=N. In other words, the N coeflicients included i1n the
coellicient set # A may be in a one-to-one correspondence
with the N overhead ranges.

Therefore, as described above, 1n this embodiment of the
present invention, there may be a mapping relationship
(denoted by a mapping relationship # A below for ease of
understanding and differentiation) between the N coetli-
cients included 1n the coeflicient set # A and a plurality of
(for example, N) overhead ranges, and each overhead range
may correspond to at least one coethicient.

A specific value of each overhead range (or a specific
value of one or more overheads included 1n each overhead
range) may be set to any value.
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For example, by way of example instead of limitation,
possible maximum overheads 1n the time-frequency
resource # A 1n the TTI # A 1s denoted by overheads # MAX,
the K overhead ranges may include an overhead range # K1,
the overhead range # K1 includes at least the overheads #
MAX, and a coellicient corresponding to the overhead range
# K1 does not include a largest coeflicient in the N coetli-
cients. In this way, a relatively small coeflicient 1s used for
the overhead range # K1 including the overheads # MAX, so
that a relatively small TBS can be selected to adapt to
transmission 1n the T'TT # A 1n a scenario of relatively large
overheads, to improve transmission reliability.

For example, by way of example instead of limitation,
possible minimum overheads 1n the time-frequency resource
# A 1n the TTI # A 1s denoted by overheads # MIN, the K
overhead ranges may include an overhead range # K2, the
overhead range # K2 includes at least the overheads # MIN,
and a coetlicient corresponding to the overhead range # K2
does not 1nclude a smallest coeflicient 1n the N coeflicients.
In this way, a relatively large coefhlicient 1s used for the
overhead range # K2 including the overheads # MIN, so that
a relatively large TBS can be selected to adapt to transmis-
sion 1 the TTI # A 1 a scenario of relatively small
overheads, to increase a transmission throughput.

For example, by way of example instead of limitation, 1n
the time-frequency resource # A 1n the TTI # A, possible
maximum overheads are denoted by overheads # MAX, and
possible mimnmimum overheads are denoted by overheads #
MIN. The N overhead ranges may be obtained by perform-
ing linear or non-linear interpolation between values corre-
sponding to the overheads # MAX and the overheads # MIN.
Then, a coellicient corresponding to the overheads # MAX
1s determined as S1, a coeflicient corresponding to the

overheads # MI as S2, and the quantity of

N 1s determined
coellicients included 1n the coeflicient set # A 1s determined
as N. Finally, linear or non-linear interpolation 1s performed
between the coetlicient S1 and the coeflicient S2 based on
the quantity N, to determine the coetlicients included 1n the
coellicient set # A. For example, 1f linear interpolation 1s
performed between the coeflicient S1 and the coeflicient S2,
assuming that the coetlicient S2 1s greater than the coetl-
cient S1, and the coethicient set # A includes N coeflicients,
a difference between coellicients included in the coethicient
set # A 1s (S2-S1)/(N-1).

For example, by way of example instead of limitation, it
1s assumed that 1n a two-symbol TTI, overheads # MAX are
60% and correspond to a coeflicient S1 of Y10, and overheads
# MIN are 0 and correspond to a coeflicient S2 of 5. When
N 1s 4, the following Table 3 shows an example of the
mapping relationship # A. It should be noted that, overhead
ranges and coeflicients 1n Table 3 are examples, and may be

set to any specific values based on an actual need.

TABLE 3
Overhead range x Coeflicient
0=x=15% 1/5
15% < x = 30% 1/6
30% < x = 45% 2/15

45% < x = 60% 1/10

For another example, by way of example instead of
limitation, 1t 1s assumed that 1n a two-symbol T'T1, overheads
# MAX are 60% and correspond to a coetlicient S1 of Yo,
and overheads # MIN are O and correspond to a coetlicient
S2 of 5. When N 1s 2, the following Table 4 shows an

example of the mapping relationship # A. It should be noted
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that, overhead ranges and coellicients 1 Table 4 are
examples, and may be set to any specific values based on an
actual need.

TABLE 4

Overhead range x Coeflicient

1/5
1/10

0=x = 30%
30% < x = 60%

For another example, by way ol example instead of
limitation, the following Table 5 shows another example of
the mapping relationship # A. It should be noted that,
overhead ranges and coeflicients 1 Table 5 are examples,
and may be set to any specific values based on an actual
need.

TABLE 5
Overhead range x Coeflicient
0=x=153% 1
15% < x = 30% 0.8
30% < x = 45% 0.65
45% < x = 60% 0.5

Therelore, the network device may determine, based on
overheads (namely, an example of first overheads, which are
denoted by overheads # A below for ease of understanding
and differentiation) 1n the time-frequency resource # A and
from a plurality of overhead ranges corresponding to the
coellicient set # A, an overhead range (namely, an example
of a first overhead range, which 1s denoted by an overhead
range # A below for ease of understanding and diflerentia-
tion) to which the overheads # A belong. Then the network
device may determine, based on the overhead range # A and
the mapping relationship # A, a coetlicient corresponding to
the overhead range # A as a coeflicient (namely, an example
of a first coetlicient, which 1s denoted by a coetlicient # A
below for ease of understanding and description) used by the
terminal device # A 1n the TTI # A.

By way of example instead of limitation, the terminal
device # A may also determine the coetlicient # A from the
coellicient set # A based on the overheads # A. Moreover, a
specific method and process in which the terminal device #
A determines the coetlicient # A from the coeflicient set # A
based on the overheads # A may be similar to the specific
method and process 1n which the network device determines
the coeflicient # A from the coeflicient set # A based on the
overheads # A. To avoid repetition, detailed descriptions are
omitted herein.

The network device or the terminal device # A can flexibly
select, as the first coeflicient, a coeflicient meeting a current
use requirement of the TTI, thereby further improving the
reliability and the accuracy of wireless communication.

Moreover, 1n this embodiment of the present invention, a
reference signal in the time-frequency resource # A may
include a reference signal used by the terminal device # A,
and may also include a reference signal used by another
terminal device. A control channel i1n the time-frequency
resource # A may include a control channel used (or sent or
received) by the terminal device # A, and may also include
a control channel used (or sent or received) by another
terminal device. This 1s not particularly limited in this
embodiment of the present invention.

It should be noted that, as described above, the overhead
range # A may correspond to a plurality of coeflicients. In
this case, the following processing manner may be used:
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For example, the network device may determine, accord-
ing to a preset rule, the coetlicient # A from the plurality of
coellicients corresponding to the overhead range # A. By
way ol example instead of limitation, the network device
may use a largest (or smallest) coellicient 1n the plurality of
coellicients corresponding to the overhead range # A as the
coellicient # A.

For another example, the plurality of coeflicients corre-
sponding to the overhead range # A may be 1n a one-to-one
correspondence with a plurality of parameter groups, and the
network device may determine, based on a parameter group
currently used by (or corresponding to) the terminal device
# A and from the plurality of coeflicients corresponding to
the overhead range # A, a coeflicient corresponding to the
parameter group currently used by (or corresponding to) the
terminal device # A as the coeflicient # A. By way of
example instead of limitation, 1n this embodiment of the
present invention, any one of the plurality of parameter
groups may include at least one of the following parameters:
an MCS, a frequency domain resource quantity range, and
channel state mformation (CSI). The CSI may include at
least one of a channel quality indicator (CQI), a precoding
matrix indicator (PMI), and a rank indicator (RI).

By way of example instead of limitation, the plurality of
parameters 1n the coeflicient set # A may correspond to
different available resource ranges. An available resource
may correspond to the foregoing overheads. In other words,
the overheads may be a quantity or proportion of resources
in a time-frequency resource that are occupied by iforma-
tion other than data, and oppositely, the available resource
may be a quantity or proportion of resources in the time-
frequency resource that are occupied by the data. The data
may be carrted on a PDSCH or a PUSCH. Moreover, a
method and process for determining the coetlicient based on
an available resource in the time-frequency resource # A
may be similar to the method and process for determinming
the coellicient based the overheads # A. To avoid repetition,
detailed descriptions are omitted herein.

For example, by way of example instead of limitation, it
1s assumed that 1n a two-symbol TTI, a maximum available

resource 1s 100% and corresponds to a coetlicient of 1/5, and
a minimum available resource 1s 40% and corresponds to a
coellicient of 1/10. When the coellicient set # A includes four
coellicients, the following Table 6 shows an example of a
mapping relationship between available resource ranges and
the coetlicients 1n the coeflicient set # A. It should be noted
that, available resource ranges and coetlicients in Table 6 are
examples, and may be set to any specific values based on an
actual need.

TABLE 6
Available resource range v Coeflicient
85% = y = 100% 1/3
70% <y = 85% 1/6
55% <y = 70% 2/15

40% <y = 55% 1/10

For another example, by way of example instead of
limitation, the following Table 7 shows an example of a
mapping relationship between available resource ranges and
the coellicients 1n the coeflicient set # A. It should be noted
that, available resource ranges and coetlicients in Table 7 are
examples, and may be set to any specific values based on an
actual need.
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TABLE 7
Available resource range v Coeflicient
85% = v = 100% 1
70% <y = 85% 0.8
55% <y = 70% 0.6
40% <y = 55% 0.5

Theretfore, the network device may determine, based on
the available resource (namely, an example of a first avail-
able resource, which 1s denoted by an available resource #
A below for ease of understanding and differentiation) in the
time-frequency resource # A and from a plurality of avail-
able resource ranges corresponding to the coetlicient set # A,
an available resource range (namely, an example of a first
available resource range, which 1s denoted by an available
resource range # A below for ease of understanding and
differentiation) to which the available resource # A belongs.
Then the network device may determine, based on the
available resource range # A and a mapping relationship #
A', a coellicient corresponding to the available resource
range # A as the coetlicient # A used by the terminal device
# A m the TTI # A.

By way of example instead of limitation, 1n this embodi-
ment of the present invention, the terminal device # A may
also determine the coeflicient # A from the coell

icient set #
A based on the available resource # A. Moreover, a specific
method and process 1 which the terminal device # A
determines the coeflicient # A from the coeflicient set # A
based on the available resource # A may be similar to the
specific method and process 1n which the network device
determines the coeflicient # A from the coeflicient set # A
based on the available resource # A. To avoid repetition,
detailed descriptions are omitted herein.

The network device or the terminal device # A can flexibly
select, as the first coeth

icient, a coellicient meeting a current
use requirement of the TTI, thereby further improving the
reliability and the accuracy of wireless communication.

Case 3

In this embodiment of the present invention, assuming
that the coeflicient set # A includes N coeflicients, the N
coellicients may correspond to M MCS sets.

In this embodiment of the present invention, one MCS set

may include one or more MCSs, and an intersection between
any two MCS sets may be an empty set.
In this embodiment of the present invention, each of the
M MCS sets corresponds to at least one of the N coetlicients.
It should be noted that, 1n this embodiment of the present
invention, any two MCS sets may include a same quantity
or different quantities of MCSs. This 1s not particularly
limited 1n this embodiment of the present invention.

Moreover, 1n this embodiment of the present ivention,
any two MCS sets may correspond to a same quantity or
different quantities of coellicients. This 1s not particularly
limited 1n this embodiment of the present invention.

Moreover, 1 this embodiment of the present invention,
there 1s at least one different coethicient 1n coeflicients
corresponding to any two MCS sets.

Generally, for any MCS set (denoted by an MCS set #1
below for ease of understanding) in the M MCS sets, the
MCS set #1 may correspond to one or more coelflicients
(denoted by a coeflicient group #2-1 below for ease of
understanding) in the N coethicients.

In addition, for another MCS set (denoted by an MCS set
#2 below for ease of understanding) 1n the M MCS sets, the
MCS set #2 may correspond to one or more coelflicients
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(denoted by a coellicient group #2-2 below for ease of
understanding) in the N coethicients.

It should be noted that, 1n this embodiment of the present
invention, the coeflicient group #2-1 1s different from the
coellicient group #2-2. Specifically, there 1s at least one
different coethlicient 1n the coetlicient group #2-1 and the
coellicient group #2-2.

Preferably, in this embodiment of the present invention,
M=N. In other words, the N coeflicients included in the
coellicient set # A may be 1n a one-to-one correspondence
with the M MCS sets.

Therelore, as described above, 1n this embodiment of the
present invention, there may be a mapping relationship
(denoted by a mapping relationship # B below for ease of
understanding and differentiation) between the N coelli-
cients included 1n the coellicient set # A and a plurality of
(for example, N) MCS sets, and each MCS set may corre-
spond to at least one coeflicient.

A specific value 1 each MCS set (or a specific value of
one or more MCSs 1included 1n each MCS set) may be set to
any value.

For example, by way of example instead of limitation,
because a TBS corresponding to a minimum MCS afifects a
coverage area of the network device or the terminal device,
the M MCS sets may include an MCS set # M1, the MCS
set # M1 includes at least the minimum MCS, and a
coellicient corresponding to the MCS set # M1 does not
include a largest coeflicient in the N coeflicients. In this way,
a relatively small coeflicient 1s used for the minimum MCS,
so that a code rate of a transport block corresponding to the
minimum MCS can be reduced, to support a larger coverage
area.

For example, by way of example instead of limitation,
because a TBS corresponding to a maximum MCS aflects a
peak transmission rate of the network device or the terminal
device, the M MCS sets may include an MCS set # M2, the
MCS set # M2 includes at least the maximum MCS, and a
coellicient corresponding to the MCS set # M2 does not
include a largest coeflicient in the N coeflicients. In this way,
because a code rate corresponding to a maximum MCS

obtained using the largest coetl

icient 1n the N coellicients
may exceed 0.93 or 0.931, the largest coeflicient 1n the N
coeflicients 1s not selected, so that a valid maximum MCS
obtained using the coeflicient corresponding to the MCS set
# M2 can increase a system peak rate.

For example, by way of example instead of limitation,
because a relatively high code rate corresponding to an MCS
corresponding to a modulation order switching location
aflects transmission reliability and spectral efliciency, the M
MCS sets may include an MCS set # M3, the MCS set # M3
includes at least the MCS corresponding to the modulation
order switching location, and a coetlicient corresponding to
the MCS set # M3 does not include a largest coeflicient in
the N coetlicients. In this way, a relatively small coeflicient
1s used for the MCS corresponding to the modulation order
switching location, so that a code rate of a transport block
corresponding to the MCS corresponding to the modulation
order switching location can be reduced, to improve trans-
mission reliability and spectral efliciency.

For example, by way of example mstead of limitation, the

following Table 8 shows an example of the mapping rela-
tionship # B. It should be noted that, coeflicients 1n Table 8
are examples, and may be set to any specific values based on
an actual need.
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TABLE 8

MCS set Coeflicient

1/11
2/11

Minimum MCS
MCS other than the mimimum MCS

For another example, by way of example instead of
limitation, the following Table 9 shows another example of
the mapping relationship # B. It should be noted that,
coellicients 1n Table 9 are examples, and may be set to any
specific values based on an actual need.

TABLE 9

MCS set Coeflicient

Maximum MCS corresponding to 64QAM and/or 1/7
maximum MCS corresponding to 256QAM

MCS other than the maximum MCS corresponding
to 64QAM and/or the maximum MCS

corresponding to 256QAM

2/11

For another example, by way of example instead of
limitation, the following Table 10 shows another example of
the mapping relationship # B. It should be noted that,
coellicients 1n Table 10 are examples, and may be set to any
specific values based on an actual need.

TABLE

10

MCS set Coeflicient

1/11
1/7

Minimum MCS

Maximum MCS corresponding to 64QAM and/or
maximum MCS corresponding to 256QAM

MCS other than the mimimum MCS, and the
maximum MCS corresponding to 64QAM and/or
the maximum MCS corresponding to 256QAM

2/11

For another example, by way of example instead of
limitation, the following Table 11 shows another example of
the mapping relationship # B. It should be noted that,
coellicients 1n Table 11 are examples, and may be set to any
specific values based on an actual need.

TABLE 11

MCS set Coeflicient

1/11
1/7

Minimum MCS

Maximum MCS corresponding to 64QAM and/or
maximum MCS corresponding to 256QAM

MCS corresponding to a modulation order
switching location

MCS other than the mimimum MCS, the maximum
MCS corresponding to 64QAM and/or the
maximum MCS corresponding to 256QAM, and
the MCS corresponding to the modulation order
switching location

1/6

2/11

Therelore, the network device may determine, based on
an MCS (namely, an example of a first MCS, which 1s
denoted by an MCS # A below for ease of understanding and
differentiation) used 1n the time-frequency resource # A and
from a plurality of MCS sets corresponding to the coetlicient
set # A, an MCS set (namely, an example of a first MCS set,
which 1s denoted by an MCS set # A below for ease of
understanding and differentiation) to which the MCS # A
belongs. Then the network device may determine, based on
the MCS set # A and the mapping relationship # B, a
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coellicient corresponding to the MCS set # A as a coelflicient
(namely, a coeflicient # A) used by the terminal device # A

in the TTI # A.

By way of example instead of limitation, the terminal
device # A may also determine the coetlicient # A from the
coeflicient set # A based on the MCS set # A. Moreover, a
specific method and process in which the terminal device #
A determines the coeflicient # A from the coeflicient set # A
based on the MCS set # A may be similar to the specific
method and process 1n which the network device determines
the coetlicient # A from the coeflicient set # A based on the
MCS set # A. To avoid repetition, detailed descriptions are
omitted herein.

The network device or the terminal device # A can flexibly
select, as the first coellicient, a coetlicient meeting a current
use requirement of the TTI, thereby further improving the
reliability and the accuracy of wireless communication.

It should be noted that, as described above, the MCS set
# A may correspond to a plurality of coeflicients. In this case,
the following processing manner may be used:

For example, the network device may determine, accord-
ing to a preset rule, the coetlicient # A from the plurality of
coellicients corresponding to the MCS set # A. By way of
example mstead of limitation, the network device may use
a largest (or smallest) coeflicient 1n the plurality of coetl-
cients corresponding to the MCS set # A as the coellicient #
A.

For another example, the plurality of coeflicients corre-
sponding to the MCS set # A may be 1 a one-to-one
correspondence with a plurality of parameter groups, and the
network device may determine, based on a parameter group
currently used by (or corresponding to) the terminal device
# A and from the plurality of coeflicients corresponding to
the MCS set # A, a coellicient corresponding to the param-
cter group currently used by (or corresponding to) the
terminal device # A as the coeflicient # A. By way of
example 1nstead of limitation, 1n this embodiment of the
present invention, any one of the plurality of parameter
groups may include at least one of the following parameters:
overheads, a frequency domain resource quantity range, and

CSI.

By way of example instead of limitation, in this embodi-
ment of the present invention, the parameter set # A corre-
sponding to the T'T1 # A may include a plurality of particular
parameters, and the plurality of particular parameters may be
in a one-to-one correspondence with a plurality of particular
MCS values. The particular MCS values may include a
minimum MCS that 1s specified 1n a communications system
or a communications protocol and that can be used by the
network device or the terminal device, or the particular MCS
values may 1nclude a maximum MCS that 1s specified 1n a
communications system or a communications protocol and
that can be used by the network device or the terminal
device, or the particular MCS values may include an MCS
corresponding to a modulation order switching point.

Case v

In this embodiment of the present invention, assuming
that the coefhicient set # A includes N coetlicients, the N
coellicients may correspond to P frequency domain resource
quantity ranges.

In this embodiment of the present invention, one ire-
quency domain resource quantity range may include one or
more frequency domain resource quantity values, and an
intersection between any two frequency domain resource
quantity ranges may be an empty set.

"y
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In this embodiment of the present invention, each of the
P frequency domain resource quantity ranges corresponds to
at least one of the N coetlicients.

It should be noted that, 1n this embodiment of the present
invention, any two frequency domain resource quantity
ranges may include a same quantity or different quantities of
frequency domain resource quantity values. This 1s not
particularly limited in this embodiment of the present inven-
tion.

Moreover, 1n this embodiment of the present invention,
any two Irequency domain resource quantity ranges may
correspond to a same quantity or different quantities of
coellicients. This 1s not particularly limited 1n this embodi-
ment of the present mnvention.

Moreover, 1 this embodiment of the present invention,
there 1s at least one diflerent coetlicient 1n coellicients
corresponding to any two frequency domain resource quan-
tity ranges.

Generally, for any frequency domain resource quantity
range (denoted by a frequency domain resource quantity
range #1 below for ease of understanding) 1n the P frequency
domain resource quantity ranges, the frequency domain
resource quantity range #1 may correspond to one or more
coellicients (denoted by a coeflicient group #3-1 below for
case of understanding) in the N coetlicients.

In addition, for another frequency domain resource quan-
tity range (denoted by a frequency domain resource quantity
range #2 below for ease of understanding) in the P frequency
domain resource quantity ranges, the frequency domain
resource quantity range #2 may correspond to one or more
coellicients (denoted by a coeflicient group #3-2 below for
case of understanding) in the N coethicients.

It should be noted that, 1n this embodiment of the present
invention, the coethicient group #3-1 1s different from the
coellicient group #3-2. Specifically, there 1s at least one
different coetlicient in the coetlicient group #3-1 and the
coellicient group #3-2.

Preferably, 1n this embodiment of the present invention,
P=N. In other words, the N coethicients included in the
coellicient set # A may be 1n a one-to-one correspondence
with the P frequency domain resource quantity ranges.

Therefore, as described above, 1n this embodiment of the
present invention, there may be a mapping relationship
(denoted by a mapping relationship # C below for ease of
understanding and differentiation) between the N coetli-
cients included 1n the coeflicient set # A and a plurality of
(for example, N) Ifrequency domain resource quantity
ranges, and each frequency domain resource quantity range
may correspond to at least one coethicient.

A specific value 1 each frequency domain resource
quantity range (or a specific value of one or more frequency
domain resource quantities included in each frequency
domain resource quantity range) may be set to any value.

For example, by way of example instead of limitation,
because a plurality of frequency domain resources (for
example, a quantity of RBs) may be quantized into a same
frequency domain resource, to ensure that more relatively
small TBSs can be selected to adapt to transmission of
different services, the P frequency domain resource quantity
ranges may include a frequency domain resource quantity
range # P1, the frequency domain resource quantity range #
P1 includes at least a plurality of frequency domain resource
including a minimum frequency domain resource, and a
coellicient corresponding to the frequency domain resource
quantity range # P1 does not include a largest coeflicient 1n
the N coetlicients. In this way, a relatively small coeflicient
1s used for the frequency domain resource quantity range #
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P1, so that more relatively small TBSs can be selected based
on a frequency domain resource quantized using the coet-
ficient, to adapt to transmission of different services.

For example, by way of example instead of limitation,
because a plurality of frequency domain resource quantities
(for example, a quantity of RBs) may be quantized into a
same frequency domain resource, to ensure that a relatively
large TBS can be selected to increase a peak rate, the P
frequency domain resource quantity ranges may include a
frequency domain resource quantity range # P2, the fre-
quency domain resource quantity range # P2 includes at
least a plurality of frequency domain resource quantities
including a maximum frequency domain resource, and a
coellicient corresponding to the frequency domain resource
quantity range # P2 does not include a smallest coetlicient 1n
the N coeflicients. In this way, a relatively large coell

icient
1s used for the frequency domain resource quantity range #
P2, so that a larger TBS can be selected based on a frequency
domain resource quantized using the coetlicient, to increase
the peak rate.

For example, by way of example mstead of limitation, the
following Table 12 shows an example of the mapping
relationship # C. It should be noted that, frequency domain
resource quantity ranges and coeflicients 1n Table 12 are

examples, and may be set to any specific values based on an
actual need.

TABLE 12

Frequency domain resource quantity range z Coeflicient

1/7
1/6

1 RB=z=< 6 RBs
7 RBs =7z =110 RBs

For example, by way of example instead of limitation, the
following Table 13 shows another example of the mapping
relationship # C. It should be noted that, frequency domain
resource quantity ranges and coeflicients 1n Table 13 are
examples, and may be set to any specific values based on an
actual need.

TABLE

13

Frequency domain resource quantity range z Coeflicient

1/6
2/11

1 RB =z = 89 RBs
90 RBs = z < 110 RBs

Therefore, the network device may determine, based on a
frequency domain resource quantity (denoted by a frequency
domain resource quantity # A below for ease of understand-
ing and differentiation) corresponding to the time-irequency
resource # A and from a plurality of frequency domain
resource quantity ranges corresponding to the coeflicient set
# A, a frequency domain resource quantity range (namely, an
example of a first frequency domain resource quantity range,
which 1s denoted by a frequency domain resource quantity
range # A below for ease of understanding and differentia-
tion) to which the frequency domain resource quantity # A
belongs. Then the network device may determine, based on
the frequency domain resource quantlty range # A and the
mapping relationship # C, a coellicient corresponding to the
frequency domain resource quantity range # A as a coelli-
cient (namely, a coeflicient # A) used by the terminal device
# A 1n the TTI # A.

By way of example instead of limitation, the terminal
device # A may also determine the coeflicient # A from the

coellicient set # A based on the frequency domain resource
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quantity # A. Moreover, a specific method and process 1n
which the terminal device # A determines the coethicient # A
from the coellicient set # A based on the frequency domain
resource quantity # A may be similar to the specific method
and process 1 which the network device determines the
coellicient # A from the coel

icient set # A based on the
frequency domain resource quantity # A. To avoid repetition,
detailed descriptions are omitted herein.

The network device or the terminal device # A can flexibly
select, as the first coeth

icient, a coellicient meeting a current
use requirement of the TTI, thereby further improving the
reliability and the accuracy of wireless communication.

It should be noted that, as described above, the frequency
domain resource quantity range # A may correspond to a
plurality of coell

icients. In this case, the following process-
Ing manner may be used:

For example, the network device may determine, accord-
ing to a preset rule, the coeflicient # A from the plurality of
coellicients corresponding to the frequency domain resource
quantity range # A. By way of example instead of limitation,
the network device may use a largest (or smallest) coellicient
in the plurality of coeflicients corresponding to the fre-
quency domain resource quantity range # A as the coethicient
#A.

For another example, the plurality of coetlicients corre-
sponding to the frequency domain resource quantity range #
A may be 1n a one-to-one correspondence with a plurality of
parameter groups, and the network device may determine,
based on a parameter group currently used by (or corre-
sponding to) the terminal device # A and from the plurality
of coeflicients corresponding to the frequency domain
resource quantity range # A, a coellicient corresponding to
the parameter group currently used by (or corresponding to)
the terminal device # A as the coetlicient # A. By way of
example 1nstead of limitation, 1n this embodiment of the
present nvention, any one of the plurality of parameter
groups may include at least one of the following parameters:
overheads, an MCS, and CSI.

Case 1)

In this embodiment of the present invention, assuming
that the coeflicient set # A includes N coeflicients, the N
coellicients may correspond to Q TBS sets, and Q=1.

In this embodiment of the present invention, one TBS set
may include one or more TBS values, and an intersection
between any two TBS sets may be an empty set.

In this embodiment of the present invention, each of the
Q TBS sets corresponds to at least one of the N coetlicients.

It should be noted that, 1n this embodiment of the present
invention, any two TBS sets may include a same quantity or
different quantities of TBSs. This 1s not particularly limited
in this embodiment of the present invention.

Moreover, 1n this embodiment of the present ivention,
any two TBS sets may correspond to a same quantity or
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different quantities of coellicients. This 1s not particularly
limited 1n this embodiment of the present invention.

Moreover, 1n this embodiment of the present invention,
there 1s at least one different coethicient 1n coetlicients
corresponding to any two TBS sets.

Generally, for any TBS set (denoted by a TBS set #1
below for ease of understanding) 1n the Q TBS sets, the TBS
set #1 may correspond to one or more coeflicients (denoted
by a coellicient group #4-1 below for ease of understanding)
in the N coellicients.

In addition, for another TBS set (denoted by a TBS set #2
below for ease of understanding) 1n the Q TBS sets, the TBS
set #2 may correspond to one or more coellicients (denoted

by a coellicient group #4-2 below for ease of understanding)
in the N coeflicients.

It should be noted that, 1n this embodiment of the present
invention, the coetlicient group #4-1 1s different from the
coellicient group #4-2. Specifically, there 1s at least one
different coethicient 1n the coethicient group #4-1 and the

coellicient group #4-2.

Preferably, in this embodiment of the present invention,
(Q=N. In other words, the N coeflicients included in the

coellicient set # A may be 1n a one-to-one correspondence
with the Q TBS sets.

Therelfore, as described above, 1n this embodiment of the
present invention, there may be a mapping relationship
(denoted by a mapping relationship # D below for ease of
understanding and differentiation) between the N coelli-
cients mcluded 1n the coeflicient set # A and a plurality of
(for example, N) TBS sets, and each TBS set may corre-
spond to at least one coeflicient.

A specific value 1n each TBS set (or a specific value of one
or more TBSs 1included 1n each TBS set) may be set to any
value.

For example, by way of example instead of limitation,
because 1 a candidate TBS set, a difference between any
two adjacent TBSs 1s different from that between other two

adjacent TBSs, to ensure that more relatively small TBSs

* e

can be selected to adapt to transmaission of different services,
the Q TBS sets may include a TBS set # Q1, the TBS set #
Q1 includes at least a plurality of TBS values including a
smallest TBS, and a coeflicient corresponding to the TBS set
# Q1 does not include a largest coeflicient in the N coetl-
cients. In this way, a relatively small coeflicient 1s used for
the TBS set # Q1, so that more relatively small TBSs can be
selected after quantization 1s performed usmg the coelli-
cient, to adapt to transmission of different services.

For example, by way of example instead of limitation,
Table 14 shows the TBS candidate set.

TABLE 14
600 1096 1928 3240 6200 11832 22920 43816
616 1128 1992 3368 6456 12216 23688 45352
632 1160 2024 3496 6712 12576 24496  4068%8
04 1192 2088 3624 6968 12960 25456 48936
680 1224 2152 3752 7224 13536 20416 51024
696 1256 2216 38R0 7480 14112 27376 52752
712 1288 2280 4008 7736 14688 28336 55056
744 1320 2344 4136 7992 15264 29296 57336
776 1352 2408 4264 8248 15840 30576 59256
BO¥ 1384 2472 4392 8504 16416 31704 61664
840 1416 2536 4584 8760 16992 32856 63776
872 1480 2600 4776 9144 17568 34008 66592
904 1544 2664 4968 9528 18336 35160 68808
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TABLE 14-continued

208 520 936 1608 2728 5160 9912 19080 36696
224 536 968 1672 2792 5352 10296 19848 37888
256 552 1000 1736 2856 5544 10680 20616 39232
280 568 1032 1800 2984 5736 11064 21384 40576
288 584 1064 1864 3112 5992 11448 22152  4236%

For example, by way of example instead of limitation, the
following Table 15 shows an example of the mapping
relationship # D. It should be noted that, TBS sets obtained
through division and coeflicients 1n Table 15 are examples,
and may be set to any specific values based on an actual
need.

TABL

L1

15

TBS set Coeflicient

TBS that 1s estimated based on the current system 1/7
and that is less than or equal to 328
TBS that 1s estimated based on the current system

and that i1s greater than 328

1/6

Therefore, the network device may determine, based on
the current system, a TBS (denoted by a TBS # A below for
case ol understanding and differentiation) corresponding to
the time-frequency resource # A.

Subsequently, the network device may determine, from a

plurality of TBS sets corresponding to the coeflicient set #

A, a TBS set (denoted by a TBS set # A for ease of
understanding and differentiation) to which the TBS # A
belongs. Then the network device may determine, based on
the TBS set # A and the mapping relationship # D, a
coellicient corresponding to the TBS set # A as a coetlicient
(namely, a coellicient # A) used by the terminal device # A
in the TTI # A.

By way of example instead of limitation, the terminal
device # A may also determine the coeflicient # A from the
coellicient set # A based on the TBS set # A. Moreover, a
specific method and process in which the terminal device #
A determines the coeflicient # A from the coeflicient set # A
based on the TBS set # A may be similar to the specific
method and process 1n which the network device determines
the coeflicient # A from the coeflicient set # A based on the
TBS set # A. To avoid repetition, detailed descriptions are
omitted herein.

The network device or the terminal device # A can flexibly
select, as the first coeflicient, a coeflicient meeting a current
use requirement of the TTI, thereby further improving the
reliability and the accuracy of wireless communication.

It should be noted that, as described above, the TBS set #
A may correspond to a plurality of coetlicients. In this case,
the following processing manner may be used:

For example, the network device may determine, accord-
ing to a preset rule, the coeflicient # A from the plurality of
coellicients corresponding to the TBS set # A. By way of
example mstead of limitation, the network device may use,
as the coellicient # A, a largest (or smallest) coeflicient in the
plurality of coeflicients corresponding to the TBS set # A.

For another example, the plurality of coetlicients corre-
sponding to the TBS set # A may be in a one-to-one
correspondence with a plurality of parameter groups, and the
network device may determine, based on a parameter group
currently used by (or corresponding to) the terminal device
# A and from the plurality of coeflicients corresponding to
the TBS set # A, a coeflicient corresponding to the parameter
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71112
73712
75376

group currently used by (or corresponding to) the terminal
device # A as the coellicient # A. By way of example instead
of limitation, in this embodiment of the present invention,
any one of the plurality of parameter groups may include at
least one of the following parameters: overheads, an MCS,
a frequency domain resource quantity range, and CSI.

It should be understood that, the above-enumerated meth-
ods and processes for determining the coeflicient # A are
merely examples for description, and this embodiment of the
present invention 1s not limited thereto. For example, the
methods described in the case o to the case 1, may be
separately used or used 1n combination. This 1s not particu-
larly limited in this embodiment of the present invention. In
other words, 1n this embodiment of the present invention, the
network device may determine the coetlicient # A based on
one or more of the following parameters: the overheads 1n
the time-frequency resource # A, the MCS on the time-
frequency resource # A, the frequency domain resource
quantity corresponding to the time-frequency resource # A,
and the TBS that 1s on the time-frequency resource # A and
that 1s determined based on the current system.

By way of example instead of limitation, 1n this embodi-
ment of the present mnvention, after determiming the coetli-
cient # A, the network device may indicate the determined
coellicient # A to the termunal device # A using signaling
(namely, an example of {irst indication information).

In S220, the network device and the terminal device # A
may determine a TBS (namely, an example of a first TBS,
which 1s denoted by a TBS # A below for ease of under-
standing and differentiation) on the time-frequency resource
# A based on the coetlicient # A.

By way of example instead of limitation, for example, 1n
this embodiment of the present invention, the network
device and the terminal device # A may store a mapping
relationship entry used to determine a TBS. Each TBS value
in the entry may correspond to indexes in two dimensions,
an mdex 1n one dimension may be an RB value, and an index
in the other dimension may be an MCS. Therefore, the
network device and the terminal device # A may quantize,
based on the determined coeflicient # A, the frequency
domain resource quantity (for example, an RB quantity)
corresponding to the time-frequency resource # A, to obtain
an RB value (denoted by an RB value # A). Moreover, the
network device and the terminal device # A may determine
the MCS (namely, the MCS # A) corresponding to the
time-frequency resource # A. In this way, the network device
and the terminal device # A may determine, from the
mapping relationship entry, a TBS corresponding to the RB
value # A and the MCS # A as the TBS # A.

By way of example mstead of limitation, for example, 1n
this embodiment of the present invention, the network
device and the terminal device # A may store a mapping
relationship entry used to determine a TBS. Each TBS value
in the entry may correspond to indexes in two dimensions,
an mdex 1n one dimension may be an RB value, and an index
in the other dimension may be an MCS. Therefore, the
network device and the terminal device # A may determine
the frequency domain resource quantity (for example, an RB
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quantity, which 1s denoted by an RB value # A) correspond-
ing to the time-frequency resource # A. Moreover, the
network device and the terminal device # A may determine
the MCS (namely, the MCS # A) corresponding to the
time-frequency resource # A. In this way, the network device
and the terminal device # A may determine, from the

mapping relationship entry, a TBS corresponding to the RB
value # A and the MCS # A as a TBS # Al. Finally, the

network device and the terminal device # A may quantize the
TBS # Al based on the determined coeflicient # A to obtain
a TBS and use the TBS as the TBS # A.

By way of example instead of limitation, for example, in
this embodiment of the present invention, the network
device and the terminal device # A may obtain a coetlicient
# C based on the determined coeflicient # A and a preset

fixed quantization coetlicient # B. For example, Coethlicient
# C=(Coellicient # A*Coellicient # B), or Coellicient #
C=(Coetlicient # A+Coellicient # B). The network device
and the terminal device # A may store a mapping relation-
ship entry used to determine a TBS. Each TBS value 1n the
entry may correspond to indexes in two dimensions, an
index 1n one dimension may be an RB value, and an index
in the other dimension may be an MCS. Therefore, the
network device and the terminal device # A may quantize,
based on the determined coeflicient # C, the frequency
domain resource quantity (for example, an RB quantity)
corresponding to the time-frequency resource # A, to obtain
an RB value (denoted by an RB value # A). Moreover, the
network device and the terminal device # A may determine
the MCS (namely, the MCS # A) corresponding to the
time-frequency resource # A. In this way, the network device
and the terminal device # A may determine, from the
mapping relationship entry, a TBS corresponding to the RB
value # A and the MCS # A as the TBS # A.

By way of example instead of limitation, for example, in
this embodiment of the present invention, the network
device and the terminal device # A may obtain a coetlicient
# C based on the determined coeflicient # A and a preset
fixed quantization coetlicient # B. For example, Coetlicient
# C=(Coellicient # A*Coellicient # B), or Coellicient #
C=(Coetlicient # A+Coeflicient # B). The network device
and the terminal device # A may store a mapping relation-
ship entry used to determine a TBS. Each TBS value 1n the
entry may correspond to indexes in two dimensions, an
index 1n one dimension may be an RB value, and an index
in the other dimension may be an MCS. Therefore, the
network device and the terminal device # A may quantize,
based on the determined coeflicient # A, the frequency
domain resource quantity (for example, an RB quantity,
which 1s denoted by an RB value # A) corresponding to the
time-frequency resource # A. Moreover, the network device
and the terminal device # A may determine the MCS
(namely, the MCS # A) corresponding to the time-frequency
resource # A. In this way, the network device and the
terminal device # A may determine, from the mapping
relationship entry, a TBS corresponding to the RB value # A
and the MCS # A as a TBS # Al. Finally, the network device
and the terminal device # A may quantize the TBS # Al
based on the determined coeflicient # C to obtamn a TBS and
use the TBS as the TBS # A.

It should be understood that, the above-enumerated meth-
ods and processes for determining the TBS # A based on the
coellicient # A are merely examples for description, and this
embodiment of the present invention 1s not limited thereto.
A method and process may alternatively be similar to
another method and process in the current system that can be
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used to determine a TBS based on a quantization coeflicient.
To avoid repetition, detailed descriptions are omitted herein.

In S230, the network device and the terminal device # A
may perform data transmission based on the TBS # A. A
process may be similar to that in the current system. To
avoid repetition, detailed descriptions are omitted herein.

According to the wireless communication method 1n this
embodiment of the present mnvention, for one TTI, two or
more coellicients used to determine a TBS for uplink trans-
mission corresponding to the TTI or a TBS for downlink
transmission corresponding to the TTI are configured, so
that a proper coethlicient can be selected based on current use
of the TTI to determine the TBS, and the determined TBS
can correspond to a current communication status, thereby
improving reliability and accuracy of wireless communica-
tion.

In data transmission corresponding to a short TTI (whose
TTI length 1s less than 1 ms), a largest TBS that can be
supported 1s smaller. If a soft buller upper limit value
corresponding to a 1 ms TTI 1s still used as an encoding
assumption, for transmission based on all TBSs correspond-
ing to this short TTI, soft bits may be bufllered based on
redundancy with a code rate of 1/3. However, for a relatively
large TBS corresponding to a high-order MCS, for example,
a peak TBS, transmission 1s usually performed at a high
signal-to-noise ratio, and a probability of incorrect decoding,
1s relatively low. In this case, a soit buller upper limit value
1s designed for the 1 ms TTI based on a code rate of 2/3; for
the short T'TI, 1t a soit butler upper limit value 1s designed
still based on redundancy with the code rate of 1/3, a soft
buflfer waste 1s caused.

A specific process of a wireless communication method
300 1n an embodiment of the present invention 1s described
in detail below with reference to FIG. 9. FIG. 9 1s a
schematic interaction diagram of the wireless communica-
tion method 300 according to this embodiment of the present
invention.

As shown 1in FIG. 9, 1n S310, a network device and a
terminal device # B (namely, an example of a terminal
device) may determine a coellicient (denoted by a coetlicient
# D below for ease of understanding and differentiation) that
corresponds to a T'T1 # B and that 1s used to determine a soft
bufler upper limit value.

By way of example instead of limitation, in this embodi-
ment of the present invention, the TTI # B may be a T'T1 that
includes less than or equal to 7 symbols. For example, a
quantity of symbols included in the T'TI # B may be any
value in {1, 2, 3, 4, 5, 6, 7}.

By way of example instead of limitation, 1n this embodi-
ment of the present invention, the coeflicient # D corre-
sponding to the T'T1 # B may be determined based on the
quantity of symbols included 1n the TTI # B. For example,
the coeflicient # D corresponding to the TTI # B may be
determined based on a ratio of the quantity of symbols
included in the TTI # B to a quantity of valid data symbols
included 1n a 1 ms TTI. For example, the TTI # B includes
two symbols, the 1 ms TTI includes 12 valid data symbols,
and the coeflicient # D may be 1/6.

By way of example instead of limitation, 1n this embodi-
ment of the present invention, the coeflicient # D corre-
sponding to the TTI # B may be determined based on a T'T1
structure of a subirame (denoted by a subirame # B below
for ease of understanding and differentiation) to which the
TTI # B belongs. For example, the coelflicient # D corre-
sponding to the TTI # B may be determined based on a ratio
of a maximum quantity of symbols included i a T'TT of the
subirame # B to a quantity of valid data symbols included 1n




US 10,785,010 B2

43

a 1 ms TTI. For example, the T'T1 structure corresponding to
the subirame # B 1s shown 1n FIG. 2, the maximum quantity
of symbols included 1n the TTI of the subiframe # B 1s 3, the
1 ms TTT includes 12 valid data symbols, and the coetlicient

# D may be 1/4.

By way of example instead of limitation, 1n this embodi-
ment of the present invention, the coellicient # D corre-
sponding to the TTI # B may be determined based on a soft
bufler corresponding to a largest TBS that can be used for
transmission in the T'T1 # B. For example, the coeflicient #
D corresponding to the TTI # B may be determined based on
a ratio of the soft bufler corresponding to the largest TBS
that can be used for transmission in the TTI # B to a soft
bufler corresponding to a maximum TBS that can be used
for transmission 1n a 1 ms TTI. For example, 11 the T'T1 # B
includes two symbols, the largest TBS that can be used for
transmission 1s 13336, the corresponding soit bufler 1s
20592, the maximum TBS that can be used for transmission
in the 1 ms TTT 1s 753776, and the corresponding soit buller
1s 114192, the coellicient # D may be (20592/114192),
which 1s approximately 1/5.

With reference to the descriptions in the method 200, by
way of example nstead of limitation, 1n this embodiment of
the present mvention, the coeflicient # D corresponding to
the TTI # B may be determined based on a coetlicient set
(namely, another example of the first coeflicient set, which
1s denoted by a coetlicient set # B below for ease of
understanding and differentiation) corresponding to the TTI
# B. For example, the coellicient # D corresponding to the
TTI # B may be a largest (or smallest) coeflicient included
in the coeflicient set # B.

In S320, the network device and the terminal device # B
may determine, based on the coeflicient # D, a soit bufler
upper limit value (denoted by a soit buller upper limit value
# A below for ease of understanding and differentiation)
corresponding to the TTI # B.

By way of example instead of limitation, for example, in
this embodiment of the present invention, the network
device and the terminal device # B may determine a soft
butler upper limit value (denoted by a soft bufler upper limit
value # B below for ease of understanding and diflerentia-
tion) corresponding to transmission i the 1 ms TTI, and
then the network device and the terminal device # B may
quantize, based on the determined coetlicient # D, the soft
bufler upper limit value # B or a parameter used for
determining the soft builer upper limit value # B, to obtain
the soit buller upper limit value # A.

For example, by way of example instead of limitation, in
this embodiment of the present invention, the soit bufler
upper limit value # B may be obtained using the following
formula:

Ns:::fr
Ke - Kymo -min (Mpr, naros Mimis) |

Ngp =

N,.5 18 a total soft butter value. K _ 1s a fixed value related
to the total soft bufler value and a maximum quantity of
supported layers. My, ;40 18 @ maximum quantity of
downlink HARQ processes. M, . 1s a constant whose value
1s 8. K, 1,5 15 related to a transmission mode, and a value
of K, /1,5 18 2 1n transmission modes 3, 4, 8, 9, and 10, and
1s 1 in another transmission mode.

Assuming that the determined coethicient # D 1s k, and k
1s a positive number less than 1, the soit buller upper limait

value # A may be obtained using the following formula:
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K- Ns:::ﬁ

N#A — ; "
Kc - Kymo -min (Mpyr, paros Miimir)

or

Nga = [Kk-Ngpl.

For another example, by way of example instead of
limitation, 1n this embodiment of the present invention, the
soit buller upper limit value # B may be obtained using the
following formulas:

Nig

Ngp = {TJ and Njg = l

Ns.-:'ﬁ
Kc Kymo -min (Mpr, naros Mimic) |

C 1s a quantity of code blocks 1nto which a transport block
can be segmented. N, 5 1s a total soft buller value. K_ 15 a
fixed value related to the total soft bufler value and a
maximum quantity of supported layers. Mp; 5,0 18 a
maximum quantity of downlink HARQ processes. M, . 1s
a constant whose value 1s 8. K, .,/ 15 related to a transmis-
sion mode, and a value of K, ,/, ,» 1s 2 1n transmission modes
3.4, 8,9, and 10, and 1s 1 1n another transmission mode.

Assuming that the determined coeflicient # D 1s k, and k
1s a positive number less than 1, the soft buller upper limait
value # A may be obtained using the following formulas:

o [K{: - Kyo -mun (Mpyr, paro, Mﬁmir)Jj

or

N soft J

Nigp = [ :
Kc - Kymo-min (Mpyr pargs Miimir)

For another example, by way of example instead of
limitation, 1n this embodiment of the present invention, the
soit buller upper limit value # B may be obtained using the
following formula:

Ns::-ﬁ
Kc - Ko -min (Mpr, warg, Miimir) |

Nygp =

N, 5 18 a total soft bufter value. K_ 1s a fixed value related

to the total soft bufler value and a maximum quantity of
supported layers. My, 4z, 18 @ maximum quantity of
downlink HARQ processes. M, .. 1s a constant whose value
1s 8. K, 1,5 1s related to a transmission mode, and a value
of K, 1/ 18 2 1n transmission modes 3, 4, 8, 9, and 10, and

1s 1 in another transmaission mode.

Assuming that the determined coeflicient # D 1s k, and k
1s a positive number less than 1, the soft buller upper limait
value # A may be obtained using the following formula:
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N fr
N# p — S

Kc - Kymgo -min (Mpy, garo, Mimic #4) |

M,; s # 4 18 @ preset constant, and M,,,... .. ,=|8/k].

It should be understood that, the above-enumerated meth-
ods and processes for determining the soit buller upper limait
value # A based on the coeflicient # D are merely examples
for description, and this embodiment of the present inven-
tion 1s not limited thereto. A method and process may
alternatively be similar to another method and process 1n the
current system that can be used to determine a soft buller
upper limit value based on a quantization coeflicient. To
avoid repetition, detailed descriptions are omitted herein.

In S330, the network device and the terminal device # B
may perform downlink data communication based on the
soit bufler upper limit value # A 1n the TTI # B. A process
may be similar to that in the current system. To avoid
repetition, detailed descriptions are omitted herein.

According to the wireless communication method 1n this
embodiment of the present invention, for a TTI whose
transmission time length 1s less than 1 ms, a soit bufler upper
limit value that matches the TTI 1s set, so that when data
transmission 1s performed in the T'TT using a relatively large
TBS corresponding to a high-order MCS, for example, peak
TBS soft buller overheads can be reduced.

FIG. 10 1s a schematic block diagram of a wireless
communications apparatus 400 according to an embodiment
of the present invention. The wireless communications
apparatus 400 may correspond to (for example, may be
configured 1n or may be) the terminal device (for example,
the terminal device # A) described in the method 200.
Moreover, modules or units 1n the wireless communications
apparatus 400 are respectively configured to perform actions
or processing processes performed by the terminal device
(for example, the terminal device # A) in the method 200. To
avoid repetition, detailed descriptions are omitted herein.

In this embodiment of the present invention, the apparatus
400 may include a processor and a transceiver, and the
processor 1s connected to the transceiver. Optionally, the
apparatus further includes a memory, and the memory 1is
connected to the processor. Further optionally, the apparatus
includes a bus system. The processor, the memory, and the
transceiver may be connected using the bus system. The
memory may be configured to store an instruction. The
processor 1s configured to execute the instruction stored in
the memory, to control the transceiver to send information or
a signal.

A determiming unit in the apparatus 400 shown 1n FI1G. 10
may correspond to the processor, and a communications unit
in the apparatus 400 shown in FIG. 10 may correspond to the
transceiver.

FIG. 11 1s a schematic block diagram of a wireless
communications apparatus 500 according to an embodiment
of the present imvention. The wireless communications
apparatus 300 may correspond to (for example, may be
configured 1n or may be) the network device described 1n the
method 200. Moreover, modules or units in the wireless
communications apparatus 500 are respectively configured
to perform actions or processing processes performed by the
network device in the method 200. To avoid repetition,
detailed descriptions are omitted herein.

In this embodiment of the present invention, the apparatus
500 may include a processor and a transceiver, and the
processor 1s connected to the transceiver. Optionally, the
device further includes a memory, and the memory 1is
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connected to the processor. Further optionally, the device
includes a bus system. The processor, the memory, and the
transceiver may be connected using the bus system. The
memory may be configured to store an instruction. The
processor 1s configured to execute the instruction stored in
the memory, to control the transceiver to send information or
a signal.

A determining unit 1n the apparatus 300 shown 1n FIG. 11
may correspond to the processor, and a communications unit
in the apparatus 500 shown in FIG. 11 may correspond to the
transceiver.

FIG. 12 1s a schematic block diagram of a wireless
communications apparatus 600 according to an embodiment
of the present invention. The wireless communications
apparatus 600 may correspond to (for example, may be
configured 1n or may be) the terminal device (for example,
the terminal device # B) described in the method 300.
Moreover, modules or units 1n the wireless communications
apparatus 600 are respectively configured to perform actions
or processing processes performed by the terminal device
(for example, the terminal device # B) in the method 300. To
avoid repetition, detailed descriptions are omitted herein.

In this embodiment of the present invention, the apparatus
600 may include a processor and a transceiver, and the
processor 1s connected to the transceiver. Optionally, the
device further includes a memory, and the memory 1is
connected to the processor. Further optionally, the device
includes a bus system. The processor, the memory, and the
transceiver may be connected using the bus system. The
memory may be configured to store an instruction. The
processor 1s configured to execute the instruction stored in
the memory, to control the transceiver to send information or
a signal.

A determining unit in the apparatus 600 shown in FI1G. 12
may correspond to the processor, and a communications unit
in the apparatus 600 shown 1n FIG. 12 may correspond to the
transceiver.

FIG. 13 1s a schematic block diagram of a wireless
communications apparatus 700 according to an embodiment
of the present invention. The wireless communications
apparatus 700 may correspond to (for example, may be
configured 1n or may be) the network device described 1n the
method 300. Moreover, modules or units 1n the wireless
communications apparatus 700 are respectively configured
to perform actions or processing processes performed by the
network device i the method 300. To avoid repetition,
detailed descriptions are omitted herein.

In this embodiment of the present invention, the apparatus
700 may include a processor and a transceiver, and the
processor 1s connected to the transceiver. Optionally, the
device further includes a memory, and the memory 1is
connected to the processor. Further optionally, the device
includes a bus system. The processor, the memory, and the
transceiver may be connected using the bus system. The
memory may be configured to store an instruction. The
processor 1s configured to execute the instruction stored in
the memory, to control the transceiver to send information or
a signal.

A determining unit in the apparatus 700 shown in FI1G. 13
may correspond to the processor, and a communications unit
in the apparatus 700 shown 1n FIG. 13 may correspond to the
transceiver.

It should be noted that, the foregoing method embodi-
ments in the embodiments of the present invention may be
applied to a processor, or implemented by a processor. The
processor may be an integrated circuit chip and has a signal
processing capability. In an implementation process, steps in
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the foregoing method embodiments can be implemented
using a hardware integrated logical circuit in the processor,
or using instructions in a form of software. The processor
may be a general-purpose processor, a digital signal proces-
sor (DSP), an application-specific integrated circuit (ASIC),
a field programmable gate array (FPGA) or another pro-
grammable logic device, a discrete gate or transistor logic
device, or a discrete hardware component. The processor
may implement or perform the methods, the steps, and
logical block diagrams that are disclosed 1n the embodi-
ments of the present invention. The general-purpose proces-
sor may be a microprocessor, or the processor may be any
conventional processor or the like. Steps of the methods
disclosed with reference to the embodiments of the present
invention may be directly performed and accomplished by a
hardware decoding processor, or may be performed and
accomplished using a combination of hardware 1n the decod-
ing processor and a software module. The software module
may be located 1n a mature storage medium 1n the art, such
as a random access memory, a flash memory, a read-only
memory, a programmable read-only memory, an electrically
crasable programmable memory, a register, or the like. The
storage medium 1s located 1n the memory, and a processor
reads information in the memory and completes the steps in
the foregoing methods 1n combination with hardware of the
Processor.

It may be understood that, the memory 1n the embodi-
ments of the present invention may be a volatile memory or
a non-volatile memory, or may include a volatile memory
and a non-volatile memory. The non-volatile memory may
be a read-only memory (ROM), a programmable read-only
memory (PROM), an erasable programmable read-only
memory (EPROM), an electrically erasable programmable
read-only memory (EEPROM), or a flash memory. The
volatile memory may be a random access memory (RAM),
used as an external cache. For example but not limitative
description, many forms of RAMs may be used, for
example, a static random access memory (SRAM), a
dynamic random access memory (DRAM), a synchronous
dynamic random access memory (SDRAM), a double data
rate synchronous dynamic random access memory (DDR
SDRAM), an enhanced synchronous dynamic random
access memory (ESDRAM), a synchronous link dynamic
random access memory (SLDRAM), and a direct rambus
dynamic random access memory (DR RAM). It should be
noted that, the memory of the systems and methods
described 1n this specification includes, but 1s not limited to,
these and any memory of another proper type.

It should be noted that, 1n the embodiments of the present
invention, the terminal device # A and the terminal device #
B may be a same terminal device, or may be different
terminal devices. This 1s not particularly limited in the
embodiments of the present invention.

It should be understood that the term “‘and/or” in this
specification describes only an association relationship for
describing associated objects and represents that three rela-
tionships may exist. For example, A and/or B may represent
the following three cases: Only A exists, both A and B exist,
and only B exists. In addition, the character *“/” in this
specification generally 1indicates an “or” relationship
between the associated objects.

It should be understood that in the embodiments of the
present mvention, sequence numbers of the foregoing pro-
cesses do not mean particular execution sequences. The
execution sequences ol the processes should be determined
based on functions and internal logic of the processes, and
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should not be construed as any limitation on the implemen-
tation processes ol the embodiments of the present mven-
tion.

A person of ordinary skill in the art may be aware that, 1n
combination with the examples described in the embodi-
ments disclosed 1n this specification, units and algorithm
steps may be implemented by electronic hardware or a
combination of computer software and electronic hardware.
Whether these functions are performed by hardware or
solftware depends on particular applications and design
constraint conditions of the techmical solutions. A person
skilled 1n the art may use diflerent methods to implement the
described functions for each particular application, but 1t
should not be considered that the implementation goes
beyond the scope of the embodiments of the present inven-
tion.

It may be clearly understood by a person skilled 1n the art
that, for the purpose of convenient and brief description, for
a detailed working process of the foregoing system, appa-
ratus, and unit, refer to a corresponding process in the
foregoing method embodiments, and details are not
described herein again.

In the embodiments provided in this application, it should
be understood that the disclosed system, apparatus, and
method may be implemented 1n other manners. For example,
the described apparatus embodiment 1s merely an example.
For example, the unit division 1s merely logical function
division and may be other division in actual implementation.
For example, a plurality of units or components may be
combined or integrated into another system, or some fea-
tures may be 1gnored or not performed. In addition, the
displayed or discussed mutual couplings or direct couplings
or communication connections may be implemented using
some 1nterfaces. The indirect couplings or communication
connections between the apparatuses or units may be 1mple-
mented 1n electronic, mechanical, or other forms.

The units described as separate parts may or may not be
physically separate, and parts displayed as units may or may
not be physical units, may be located 1n one position, or may
be distributed on a plurahty of network units. Some or all of
the units may be selected based on actual needs to achieve
the objectives of the solutions of the embodiments.

In addition, functional units in the embodiments of the
present 1nvention may be integrated into one processing
unit, or each of the units may exist alone physically, or two
or more units are integrated into one unit.

When the functions are implemented 1n the form of a
soltware functional unit and sold or used as an independent
product, the functions may be stored in a computer-readable
storage medium. Based on such an understanding, the tech-
nical solutions of the embodiments of the present invention
essentially, or the part contributing to the current system, or
some of the technical solutions may be implemented in a
form of a software product. The computer software product
1s stored 1n a storage medium, and includes instructions for
istructing a computer device (which may be a personal
computer, a server, a network device, or the like) to perform
all or some steps of the methods described 1n the embodi-
ments of the present invention. The foregoing storage
medium 1ncludes various media that can store program code,
such as a USB flash drive, a removable hard disk, a
read-only memory (ROM), a random access memory
(RAM), a magnetic disk, or an optical disc.

The foregoing descriptions are merely specific implemen-
tations of the present invention, but are not imntended to limit
the protection scope of the present mnvention. Any variation
or replacement readily figured out by a person skilled 1n the
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art within the technical scope disclosed in the present
invention shall fall within the protection scope of the present
invention.

What 1s claimed 1s:

1. A wireless communication method comprising:

determining, by a terminal, a coeflicient k associated with
a transmission time interval (1T1), wherein a quantity
of symbols 1n the TTI 1s less than or equal to 7;

determining, by the terminal, a soit buller upper limit
value N.. , associated with the TTI according to the
coellicient k; and

performing, by the terminal, downlink data communica-
tion based on the soft buil

er upper limit N, , 1in the TT1,
wherein the coetlicient k 1s determined based on the
quantity of symbols included in the TTI, and the soft
bufler upper limit value N,, , meets the following

formula:
k'Nsc:ﬁ
Nga = : :
Kc-Kyo -mun (Mpr, paro> Miimir)
wherein
N,z 18 a total soft bufler value, K. 1s a fixed value

[

related to the total soit builer value and a maximum
quantity of supported layers, My, ;,z, 18 @ maxi-
mum quantity of downlink hybrid automatic repeat
request (HARQ) processes, M, . 1s a constant
whose value 1s 8, and K, ,/1,,1s 1 or 2, and k 1s a
positive number less than 1.
2. The method according to claim 1, wherein the TTI
consists of 2 symbols and the coeflicient 1s 1/6.
3. An apparatus comprising;
at least one processor configured to
determine a coeflicient k associated with a transmission
time interval (TTI), wherein a quantity of symbols in
the TTI 1s less than or equal to 7, and
determine a soit bufler upper limit value N,, , associated
with the TTI according to the coeflicient k; and
a transceiver configured to cooperate with the at least one
processor to perform downlink data commumnication
based on the soit buller upper limit N.. , 1 the TTI,

wherein the coeflicient k 1s determined based on the
quantity of symbols included in the TTI, and the soft
bufler upper limit value N, , meets the following
formula:
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K- Ns:::ﬁ

Kc - Kymso -min (Mpr, garg> Mimie) |

Ngqy =

wherein,
N,z 18 a total soft buller value, K. 1s a fixed value
er Value and a maximum

related to the total soft buil
quantity of supported layers, My, 54z, 18 @ maxi-
mum quantity ol downlink hybrid automatic repeat
request (HARQ) processes, M, . 1s a constant
whose value 1s 8, and K, /.., 1s 1 or 2, and k 1s a
positive number less than 1.

4. The apparatus according to claim 3, wherein the TTI
consists of 2 symbols and the coeflicient 1s 1/6.

5. The apparatus according to claim 3, wherein the
apparatus 1s a terminal device.

6. The apparatus according to claim 3, wherein the
apparatus 1s a network device.

7. A non-transitory computer readable storage medium
comprising processor-executable instructions, which when
executed by a processor of a computer, cause the computer
to 1mplement:

determining a coeflicient k associated with a transmission

time 1nterval (1T1), wherein a quantity of symbols 1n
the TTI 1s less than or equal to 7/;
determining a soft buller upper limit Value N,, , associated
with the TTI according to the coeflicient k; and
performing downlink data communication based on the
soit butler upper limit N.. , 1n the TTI,
wherein the coeflicient k 1s determined based on the
quantity of symbols included in the T'T1, and the soft
bufler upper limit value N # A meets the following

formula:
k'NSGfI
Nga = : :
Kc-Kyo -mun (Mpr garos Mimis)
wherein
N,z 18 a total soft bufter value, K. 1s a fixed value

related to the total soft builer Value and a maximum
quantity ot supported layers, My, 7,z 18 @ maxi-
mum quantity of downlink hybrid automatic repeat
request (HARQ) processes, M, . 1s a constant
whose value 1s 8, and K, ,,, 1s 1 or 2, and k 15 a
positive number less than 1.
8. The non-transitory computer readable storage medium
according to claim 7, wherein the TTI consists of 2 symbols
and the coelh

1cient 1s Vs.
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